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Sin , 


Central  Agency  for  Inlcrnalional  exchanges 
D'^cember,  1^53. 


It  was  bv  tbe  initiative  of  the  Committee  «n  cuuniierceana  by  a resolution 
f-mnroved’ June,  30,  18f|8)  that  Congress  entrusted  to  me  a complete 
senes  of  the  United  States  standard  weights  and  measures , to  be  presented 
to  the  Government  of  France.  It  is  through  the  same  Committee 
that  I have  to  convey  the  grateful  acknowledgments  1 am  to  address  to  Con- 

m-ess  in  the  name  of  the  french  Government.  . • u i 

^ When  in  the  month  of  March,  1 informed  the  minister  of  agriculture  and 
commerce  of  the  donation  of  Congress  1 had  to  present  to  him  Mr  ^hnej- 
der,  then  at  the  head  of  that  department,  wrote  to  me,  on  the  24th  of  the 

same  month. 


Agence  centrale  dcs  ecUaiiges  inleruatiuuaux. 


Paris,  le  d^cembre  1833. 


Monsiel'u  le  Pe^isident, 


C’est  sur  I’initialive  de  la  Commission  du  commerce , et  par  suite  d une 
resolution  du  30  juin  1848 , ipie  le  Congres  m’a  conhe  une  sene  complete 
des  etalons  des  poids  et  mesures  des  Etats-Unis,  pour  les  piesente  a 
Gouvernement  francais.  C’est , en  consequence  , par  I intennediairc  du 
ineme  Coinite  qu’il  est  demon  devoir d’adresser  an  Congres  les  remeiciinents 

11,1  GomememLt  ti-micais.  Lo,-s<|„'a„  niois  Jc  mars  1851 , , mioni.a,  M.  le 

ministre  de  I’agriculture  et  du  commerce  des  dons  du  Congres  que  j 

lui  offrir,  M.  Schneider,  alors  ministre,  m’ecrivit,  sous  la  date  du  _4  du 

memo  mois  : 


(t  Sir  , 

„ The  french  nation  congratulates  itself  on  being  in  possession  of  this 

(I  additionnal  series  of  foreign  standard  weights  and  '' 

(I  owe  to  your  mediation.  1 beg  of  you  to  convey  our  thanks  for  the  same 
(,  to  the  american  Congress  and  to  have  the  cases  containing  them  forwai- 
<1  ded  to  the  Comcrvntoire  des  arts  et  meUers,  where  they  will  be  placed 
„ in  the  gallery  of  prototypes.  I inform  you  at  the  same  time  that  1 keep 
(I  at  your  disposal  a series  of  the  three  principal  standard  weights  and 
1.  measures  of  France,  constructed  by  the  late  Mr  Gainhey,  member  of  the 
,1  Institute.  1 am  happy.  Sir,  to  use  your  agency 

(1  collection,  in  the  name  of  France,  as  International  Exchanges,  to  tt 
1.  Congress  cif  the  United  States  of  America.  » 


Monsieur  , 

u La  nation  franejaise  ne  pent  que  se  feliciter  de  possc^der  cette  ncauvelle 
11  collection  de  poids  et  mesures  citrangers  dont  il  doit,  sans  doute , 1 hom- 
u mage  a votre  intervention  ; et  je  vous  prie , Monsieur,  d en  iaire  agrecir 
(I  mes  remerdments  au  Congres  de  rUnion  americaine.  Je  vous  serai  oblige  de 
u vouloir  bien  faire  remettre  au  Conservatoire  des  Arts  et  Metiers  les  caisses 
u restdes  en  depot  au  chemin  de  for  de  Rouen , et  dont  le  coiUenu  prendra 
u place  dans  la  galerie  des  Prototypes.  Demon  cote , je  m’empresse  de  vous 
u aimoncer  erne  je  tiens  a voire  disposition  une  collection  des  trois  princi- 
(I  paux  dtalons  de  poids  et  mesures  francais,  construils  par  feu  Gambey , 
<1  inembre  do  Flnstitut:  et  je  me  fais  un  veritable  plaisir  d employer  voire 


- f)  - ^ 


In  obedience  lo  the  above  letter  1 deli\ered,  in  the  lirst  days  of  April  1851, 
the  series  of  american  weights  and  measures , to  the  Superintendent  of  the 
Comervatoire  des  arts  et  metiers.  And  it  was  the  new  minister,  Mr  Buffet, 
wlio  acknowledged  their  receipt,  on  the  2/ith  of  May  of  the  same  year,  in  the 
following  terms : 


« SiK, 

« My  department  has  received  the  set  of  standard  weights  and  measures, 
as  well  as  the  balances  of  precision  you  presented  to  it  in  the  name  of  the 
<(  Congress  of  the  United  States  of  America ; and  this  collection  is  now  the 
u most  important  in  the  gallery  of  prototypes  founded  in  the  Conservatoire 
<f  des  arts  et  metiers. 

((  Desirous  ol  responding,  as  fully  as  it  is  in  my  power,  to  this  testimo- 
u nial  ot  international  good  will,  1 have  decided  to  place  at  your  disposal, 
» lor  the  United  States  : 1^^  one  of  the  series,  by  the  late  Mr  Gambey,  compo- 
« sed  of  the  three  units  of  the  metrical  system  of  weights  and  measures,  the 
» ynttre , the  litre  and  the  kilogramme  ; 2“  an  atlas  of  the  french  weights 
((  and  measures ; 3'^  a series  of  the  instruments  for  weighing  and  measuring , 
» which  generally  compose,  in  France , the  office  of  verification ; 4^"  a vo- 
(»  lume  containing  the  law  which  establishes  I he  metrical  system  in  force  in 
» our  country,  and  the  ordinances  and  instructions  published  to  ensure  its 
K execution.  1 invite  you.  Sir,  when  communicating  this  decision  to  Con* 
n gress,  to  transmit  also  the  expression  of  my  thanks  for  the  vali^able  se- 
ries  received  by  my  department.  1 am  aware,  Sir,  that  it  is  to  your  la^- 
« dable  and  persevering  efiorts  to  establish  between  civilized  nations  a re- 
ciprocity  of  international  donations,  that  we  are  indebted  for  this  exchange 
« accomplished  by  your  kind  mediation. 

tt  Knowing  therefore,  the  ardent  zeal  vith  which  you  have  devoted  your- 
<»  self  to  the  realization  of  this  noble  thought , I entrust  to  your  care  the 
« mission  ofpresenling  to  Congress  the  gifts  ol  which  you  were  the  first  lo 
« suggest  the  idea.  )> 


(Signed)  Buffet,  minister  of  agricnlturc  and  commerce. 
Mr  A.  Valtemare. 


By  the  above,  you  see,  Mr  Chairman,  that  this  minister  adds  considera- 
bly to  the  presents  made  by  his  predecessor,  Mr  Schneider;  that  the  slates 
men  who  succeeded  one  an  other  in  the  department  of  agriculture  and  com- 
merce , were  animated  by  the  same  feelings  of  gratitude  towards  Congress  , 
and  by  the  same  desire  lo  give  the  most  striking  testimonials,  in  tlieii 
power,  of  their  fraternal  good  will. 

I feel  most  happy,  Mr  Chairman,  to  have  been  selected  to  serve  as  the 
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intervention  pour  Totfrir,  de  la  part  du  Gouvernement  frangais,  i titro 
<i  d’echange  international , an  Congres  de  rUnion  americaine.  » 


Conformemenl  a la  lettre  ci-dessus,  je  delivrai,  dans  les  premiers  jours 
d’avril  1851 , la  collection  des  poids  et  mesures  americains  an  conservateur 
du  ConservatoiredesArtset  Me  tiers;  etce  futle  nouveau  ministre,  M.  Buffet, 
(jui , le  2k  mai  de  la  meme  annee , m’en  accusa  reception  en  ces  termes  : 


MONSIKL'H  , 


« Mon  deparlement  a regu  la  serie  de  poids  et  mesures , ainsi  que  les 
V deux  balances  de  precision,  que  vous  lui  avez  offerts  au  nom  de  1’ Union 
((  americaine ; et  cette  collection  est  aujourd’hui  une  des  plus  belles  et  des 
U plus  importantes  de  celles  que  possMe  le  depot  des  prototypes , etabli  a 
(I  Paris,  au  Conservatoire  des  Arts  et  Metiers.  Desirant  repondre,  autant 
<i  qu’il  etait  en  mon  pouvoir  de  le  faire , a ce  temoignage  de  bienveillance 
H Internationale  de  I’Union  americaine , j’ai  decide  qu’il  serait  mis  a votre 
((  disposition,  pour  lui  etre  offerts  : 1“  une  des  collections  construites  par 
« feu  Gambey,  membre  de  I’lnstitut , et  qui  se  compose  des  trois  unitds  du 
« systeme  metrique  des  poids  et  mesures  : le  me  ire , le  litre  et  le  kilo- 
« (jramme  ; 2°  la  serie  des  instruments  de  pesage  et  de  mesurage  qui  com- 
<(  pose  habiluellement  en  France  un  bureau  de  verification , et  dont  vous 
« trouverez  ci-jointe  la  liste  ; 3"  un  atlas  des  poids  et  mesures  frangais  ; 
((  /j“  un  volume  contenant  la  loi  qui  a remis  le  systeme  metrique  en  vigueur 
« dans  notre  pays,  et  les  ordonnances  et  instructions  publiees  pour  en  as- 
(I  surer  I’execution.  Veuillez , je  vous  prie , en  portant  cette  decision  a la 
<(  connaissance  du  Congres  americain , lui  transmettre  I’expression  de  tons 
<(  mes  remerdments  pour  la  precieuse  collection  que  mon  ministere  a regue. 
((  Je  sais.  Monsieur,  que  c’est  a vos  louables  et  perseverants  efforts  pour 
« etablir  entre  les  nations  civilisees  une  reciprocite  de  dons  internationaux, 
(1  que  Ton  doit  attribuer  I’echange  qui  s’accomplit  aujourd’hui  par  votre 
« intermediaire;  et  c’est  parce  que  je  connais  le  zele  ardent  avec  lequel 
<(  vous  vous  etes  consacre  a la  realisation  de  cette  pensee,  que  j’ai  conlie  a 
(I  VOS  soins  officieux  la  mission  de  faire  agreer  au  Congres  I’offre  qui  repond 
<1  h I’envoi  dont  vous  avez  le  premier  suggere  I’idee.  » 

(Signe)  Buffet,  ministre  de  I’ agriculture  el  du  commerce. 

M.  A.  Vattemare. 


Parce  que  vous  venez  de  lire , vous  voyez  , Monsieur  le  President,  que  ce 
ministre  ajoute  considerablement  aux  presents  faits  par  son  preddcesseur , 
M.  Schneider;  que  les  hommes  d’Etat  qui  se  sont  succede  au  ministere  de 
Pagriculture  et  du  commerce  etaient  animesdes  memes  sentiments  de  recon- 
naissance pour  le  Congres  et  du  m6me  desir  de  donner,  autant  que  cela  etait 
en  leur  pouvoir,  les  plus  frappants  temoignages  de  ce  bon  vouloir.  Je  suis 
heureux.  Monsieur  le  President,  d'avoir  ete  choisi  comuic  riiumble  mddia- 
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fiunible  medium  between  two  great  nations  for  an  exchange  wliich  cannot 
fail  to  strengthen  tlie  bonds  of  ancient  friendship  existing  between  tlie  United 
States  and  France. 

1 have  thus,  Sir,  been  instrumental  in  placing  visibly,  side  by  side,  in  Paris 
and  in  Washington,  the  french  and  american  systems  of  weights  and  mea- 
sures. Their  respective  merits  may  be  readily  and  fully  examined,  and  how 
naturally  arises,  here,  the  wish,  on  my  part,  that  they  should  be  compared 
together,  and  that  the  one  which,  upon  deliberate  investigation,  should 
be  foiuid  to  unite  most  of  the  qualities  desirable  for  particular  use,  and  ge- 
neral adoption,  the  one  that  should  he  found,  hy  the  principle  of  its  construc- 
tion , most  susceptible  of  those  improvements  which  would  give  it  absolute 
perfection,  should  be  adopted  I)y  all? 

How  greatly  would  such  a result  facilitate  international  commercial  rela- 
tions! How  much  more  intimate,  and  fruitful,  would  these  relations  be- 
come, promoting,  by  closer  ties  of  interest  and  affection,  the  perpetuation 
of  peace  so  essential  to  national  happiness,  prosperity,  and  progress!  Does 
not  such  a result,  Mr  Cliairman,  enter  rigorously  into  the  design  and  scope 
of  the  system  of  which  I have  been  long  recognizcxl  as  the  huml)le  hut  faith- 
ful promoter;  and  as  the  agent  of  which  I have  transmitted,  between  the 
govei’innents  of  France  and  the  United  States,  the  national  presents  which 
are  the  subject  of  this  letter?  I am  satislied  that  1 do  not  err  in  Hie  convic- 
tion that  it  does;  and  ill  this  belief,  Mr  Chairman,  I liave  procured,  and 
appended  to  this  letter,  and  I beg  that  they  may  lie  considered  as  part  of 
the  same,  three  documents  descriptive  of  tlu‘  particular  collection  sent  In 
France  to  the  United  States,  and  explanatory  of  the  french  system  of  weights 
measures  and  currency. 

The  lirst  is  a rnemoii’  from  the  pen  of  Mr  W.-W.  Mann,  a citizen  of  the 
United  States  who  has  been  for  several  years  resident  in  Paris,  knowing  that 
this  gentleman  had  made  of  the  french  inetric  d decininl  system  a particular 
study,  and  that  he  was  pei'suaded,  equally  with  myself,  of  the  immense 
benefits  that  would  result  to  the  world  at  large , and  specially  to  his  own 
country,  from  the  acceptance*,  by  all  nations,  of  one  common  system  of 
weights  measures  and  currency,  I begged  of  him  to  prepare  a memoir  to  be 
annexed  to  this  lelter.  His  memoir  describes , first  the  objects  composing 
the  collection  of  french  weights  and  measures  now  in  Washington , anil 
then  gives  a lucid  history  and  explanation  of  the  french  system  ; at  the  close 
Mr  Mann  advances  some  objections  and  suggests  several  amendments  which 
appear  tome  worthy  of  serious  consideration,  if  the  question  of  the  adoption, 
hy  all  nations,  of  some  common  system  ever  be  brought,  as  I cannot  but 
hope  it  soon  will  be,  before  the  people'and  the  Congress  of  the  United  States, 

The  second  is  a report  drawn  up  by  Mr  Silherinann,  superintendent  of  the 
Co72servatoire  (Its  arts  i t metiers  at  Paris,  containing  the  minutes  of  the 
operations  performed  for  the  verifications  of  the  standards  composing  the 
collection  sent  to  the  United  States  by  France,  and  also  a concise  description 
of  the  extraordinary  precision  of  the  balances  prepared  by  professor  Bache , 
exhibiting  his  superior  tact  and  skill,  which  have  given  your  gift  to  France 
such  great  value  in  its  archives. 

The  third  is  a memoir  on  french  coins  and  coinage,  of  which  Mr  Durand, 
Commissioner  general  of  coins  and  medals,  is  the  author.  It  was  written 
expressely  to  accompany  Mr  Silboniiann’s  report  on  the  weights  and  mea- 
sures, just  mentioned,  these  two  documents  were  also  prepared  at  my  re- 
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teur  entre  deux  grandes  nations  ])our  un  echange  qui  ne  pent  maiuiuer  do 
resserrer  les  liens  de  rancienne  ainitie  qui  existe  eiUre  les  Etals-Unis  et  la 
France. 

Ainsi,  Monsieur,  j'ai!  concouru  a placer  visiblement,  cOite  a cole,  a 
Paris  et  a Washington,  le  systeme  de  poids  et  mesures  francais  et  ameri- 
rains,  dont  le  merite  redproque  pent  ainsi  elre  examine  facilemeiil  et  a 
fond.  Vous  comprendrez  (pie  je  formule  id  le  voeu  que  les  deux  syslemes, 
ainsi  que  ceux  de  loutes  les  aulres  nations  civilisees,  puissent  elre  compares, 
de  sorte  que  celui  qui,  apres  un  examen  approfondi,  serail,  par  les  prin- 
cipes  de  sa  construction,  reconnu  comine  le  plus  susceptible  de  recevoir 
les  ameliorations  qui  le  conduiraienl  a une  perfection  absolue,  suit  adople 
par  tons  les  pays. 

Combien  un  semhlable  resultat  rendrait  plus  faciles  les  relations  com- 
merciales  de  nation  a nation  ! Combien  ces  relations  deviendraient  plus  in- 
times et  plus  avantageust's ; car,  en  resserrant  les  Hens  des  interets  et  de 
Taffection , elle  assurerait  le  maintien  de  la  paix , paix  si  essentielle  an 
lionheur,  a la  prosperite  et  au  progres  des  peuples!  Un  tel  resultat,  Mon- 
sieur le  President,  n’enlre-t-il  pas  rigoureusement  dans  la  sphere  d’ope- 
rations  du  systeme  dont  je  suis  reconnu  depuis  longteinps  comine  Thimi- 
hle  inais  fidelo  missionnaire  ? N'est-ce  pascoiiiine  agent  de  ce  systeme  (pie 
j’ai  echange,  entre  les  Gouvernenicnts  de  France  et  des  Etats-Unis,  les 
dons  (pii  font  Pobjet  de  la  jiresente  leltre.  Je  ne  crois  pas  me  truinper  er. 
assurant  que  ce  but  rent  re  dans  les  aUrihiilions  de  mon  systcmie  ; aussi. 
Monsieur  le  President,  me  suis-je  procured,  et  ai-je  joint  a cette  leltre, 
comine  ne  faisant  quTin  tout  avec  elle,  Irois  rapports  descriptifs  sur  la  col- 
lection envoyee  aux  Etats-Unis  par  la  France  , el  sur  le  systeme  fraiK^ais  des 
poids,  mesures  et  des  monnaies. 

Le  premier  de  ces  Meinoires  a ete  compose  par  Mr  W.-W.  Mann,  citoyen 
des  Etats-Unis  , qui  liabite  Paris  depuis  cpielques  annees.  Comme  je  savais 
qiPil  avail  fait  (lu  systeme  decimal  metrique  fraiH>ais  une  cHude  particuliere, 
et  qu’il  etait  convaincu,  comme  nioi,  des  iinmenses  bienfaits  qui  resulte- 
raient,  pour  le  monde  en  gchieral,  et  pour  son  pays  en  particulier,  de 
Tadoption,  par  toutes  les  nations,  dTin  systeme  connnun  de  poids  et 
mesures  el  de  monnaies,  je  le  priai  de  preparer  un  Meinoire  pour  etre  joint 
a ma  lettre.  Dans  son  travail,  Mr  Mann  decrit  : d'aburd  les  articles  (lui 
composent  la  collection  des  poids  et  mesures  de  France  actuelleincnt  a 
Washington;  il  donne  ensiiile  une  histoire  explicative  du  systeme  francais; 
enlin,  il  soumet  (luelques  objections  et  propose  des  ameliorations  qui  mt‘ 
semblent  dignes  d’une  serieuse  attention,  si,  comme  je  iTen  doule  pas,  la 
question  de  Tadoption,  par  toutes  les  nations , dTin  systeme.  cuminun,  esl 
bieiilot  portee  devaiU  Ic  people  et  le  Congres  des  Etats-Unis. 

Le  second  rapport  est  Tceuvre  de  M.  Silbermann,  conservateur  au  Con- 
servatoire des  Arts  et  Metiers,  a Paris;  il  conlient  le proces-verbal  de  la  vitri- 
fication des  etalons  composant  la  collection  envoyee  par  la  France  aux  Etats- 
Unis,  ainsi  qu’une  description  concise  de  la  precision  extraordinaire  des 
balances  prepareos  par  le  professeur  Bache,  precision  qui  donne  une  si 
grande  valeur  au  don  que  vous  avez  fait  a la  France. 


Le  troisieme  Memoire  sur  le  systeme  munetaire  frai^ais  est  ecrit  par 
M.  Durand,  commissaire  general  des  monnaies  et  inedailles.  II  a iTe  fail 
expressement  pour  suivrele  rapport deM.  Silbermann,  sui-  les  poids  el  me- 
sur(\s,  Ces  deux  derniers  Meinoires  ont  egali'inenl  f'le  pn*]>ares  sur  ma  de- 
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(juest  and  intended  to  accompany  the  collection  of  standard  weights  and 
measures  already  forwarded.  They  have  been  printed  ( in  french ) and  deli- 
vered to  me  by  order  of  the  minister  of  the  interior,  for  distribution  among 
Uie  several  Governments  of  Europe  and  America,  with  which  our  agency  for 
international  exchanges , is  in  regular  intercourse. 

Allow  me,  Mr  Chairman,  respectfully  to  ask  the  publication  of  this  letter 
and  the  accompanying  papers , among  the  documents  of  Congress.  I trust 
your  honorable  Committee  will  have  no  objection  to  give  this  satisfaction 
to  the  distinguished  authors  of  those  papers,  and  take  this  opportunity  to 
promote,  in  the  United  States , aknow ledge  of  the  weights , measures  and 
currency  of  France. 

Allow  me  also  to  ask,  if  the  above  request  should  be  complied  with  , 
that  500  copies  of  the  letter  and  documents  appended  to  it,  be  held  at  my 
disposal  to  be  distributed  throughout  Europe , where  the  dissemination  of 
them,  in  that  form , would,  1 think,  be  uselul  and  would  evince  the  readi- 
ness and  the  liberality  with  which  the  american  Congress  encourages  inves- 
tigations which  have  public  utility  for  their  object. 


I have  the  honor  to  be , with  great  respect , 
Mr  Chairman , 

Your  very  humble  and  obedient  servant , 
Alexander  VATTE.MARE.. 
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inande  et  doiyent  acconqiagner  la  collection  d’etalons  envovee  aux  Etats- 
Unis.  11s  out  ete  imprimes  en  francais  et  m’onl  ete  delivres  par  ordre  de 
-M.  le  ministre  de  I interieur,  pour  etre  distribues  aux  divers  Gouvernements 
de  I’Europe  et  de  r.Amei'ique  a\ec  lesquels  notre  agence  pour  les  echanges 
internationaux  entretient  des  relations  regulieres. 

Permettez-moi , Monsieur  le  President , de  demander  respectueusement  la 
publication , dans  les  documents  duCongres,  de  la  presente  lettre  et  des  trois 
Memoires  qui  I’accompagnent.  J’ai  la  confiance  que  votre  honorable  Comite 
ne  verra  pas  d’objection  a donner  cette  satisfaction  aux  auteurs  distingues 
de  ces  travaux , et  s’empressera  de  saisir  cette  occasion  pour  repandre,  dans 
les  Etats-Unis , la  connaissance  des  poids  et  mesures  et  des  monnaies  de 
France.  Si  le  Senat  daignait  se  rendre  au  voeu  que  je  viens  d’exprimer,  je 
demanderais  que  500  exemplaires  de  la  lettre  et  des  documents  qui  y sont 
joints  fussent  mis  a ma  disposition  pour  etre  distribues  en  Europe,  oil, 
selon  moi , il  serait  utile  de  les  repandre  sous  cette  forme,  ce  qui  donnerait 
line  preuve  de  la  promptitude  et  de  la  liberalite  avec  lesquelles  le  Congres 
americain  encourage  toutes  les  recherches  qui  out  un  caractere  marque  d’uti- 
lite  publique. 


Je  suis  avec  respect , 

Monsieur  le  President, 

Votre  tres-humble et  tres-obeissant  serviteur,, 
Alexandre  VATTEMARE. 


LETTER 


O’! 

THE  FRENCH  METRICAL  AND  DECIMAL  SYSTEM 

OF  WEIGHTS,  MEASURES  AND  CURRENCY 


W.  W.  iriAMM. 


Paris,  October,  10,  1855. 


My  dear  Sir, 

1 hasten  to  comply  with  the  Haltering  request  you  have  made,  that  1 should 
prepare  a Memoir  to  be  appended  to  the  letter  which  you  are  about 
to  address  to  the  Honorable  Chairman  of  the  Committee  of  commerce  of 
the  United  States'  Senate,  touching  the  sets  iT  w eights  and  measures,  w hich, 
through  your  enlightened  agency,  the  Governments  of  our  respective  coun- 
tries have  recently  exchanged  with  each  other.  You  desire,  first,  that 
I should  notice  the  beautiful  collection  of  types  and  prototypes  presented 
by  France  to  the  United  States,  and  then  add  a plain  popular  description  of 
the  admirable  system  of  wdiich  these  types  and  prototypes  are  the  visible 
signs,  the  material  realization.  Most  gladly  do  I attempt  what  you  desire, 
pleased  whith  the  hope  that  in  so  doing  I may  at  once  gratify  a highly  es- 
teemed friend,  humbly  cooperate,  for  a moment , in  the  philanthropic 
work  of  peace  and  good  will  so  identified  w ith  your  name,  and  render  real 
service  to  my  own  noble  country,  by  aiding  in  making  it  acquainted  with 
the  metrical  decimal  sifstem  of  weights,  measures  and  money,  — a system, 
which,  to  the  immortal  glory  of  France,  posU.Tity,  1 have  no  doubt,  w'ill  ever 
recur  to,  as  having  brilliantly  opened  the  w onderful  era  of  improvement  in 
the  midst  of  which  we  live.  You  will  permit  me,  my  dear  Sir,  to  adopt  the 
epistolary  form  which  best  comports  with  the  plain  unpretending  character 
of  the  remarks  I shall  have  to  make. 

I visited  the  Conservatory  of  Arts  and  Trades  {Conservaloire  dcs  Arts  et 
Mkiers)  of  Paris, — an  institution  analogous  to  our  own  Patevt-Office,  ~ 
shortly  after  the  arrival  of  the  set  of  w'eights  and  measures  presented  by  the 
United  States  to  France.  An  honorable  place,  in  an  appropriate  hall,  hatl 
been  assigned  to  it  by  General  Morin,  member  of  tlie  Institute  and  Conser- 
vator of  that  magnificent  establishment.  I remember,  upon  that  occasion, 
listening  with  much  gratification  aiul  pride,  as  an  American,  to  the  compli- 


lE  systeme  metrique  decimal  francais 


DES  I’OIDS.  MESURES  ET  MONNAIES 

W. 


. 10  oclobre  1853. 

Mon  cHF-n  monsieur  Vattem.^rr  . 

Conformement  au  desir  quo  vous  avez  bien  voulu  me  temoigner , je  ra’eni- 
presse  de  rediger  un  Memoire  pour  elre  joint  a la  lettre  que  vous  vous  pro- 
posez  d’adresser  a M.  le  President  de  la  Commission  du  commerce  du  S^nal 
americain , concernant  les  collections  des  poids  et  mesures  qui  ont  ete  re- 
cemment  echangees  entre  les  Gouvernements  de  nos  deux  pays , echange 
dont  vous  etiez,  Monsieur,  le  zele  intermediaire.  Vous  m’avez  demande  , 
d’abord  quelques  notes  sur  la  belle  collection  de  types  et  prototypes , pre- 
sentee par  la  France  aux  Etats-Unis , et  puis  une  description  simple  et  popu- 
laire  du  systeme  vraiment  admirable , dont  ces  types  et  prototypes  sont  les 
signes  visibles,  la  realisation  materielle.  C’est  tres-volontiers.  Monsieur , 
que  je  me  rends  a votre  desir , et  je  me  plais  a croire  qu’en  m’associant  ainsi 
pour  un  moment  a I’oeuvre  philanthropique  a laquelle  votre  nom  se  rattache 
si  intimement , j’aurai  le  double  avantage  de  faire  plaisir  a un  ami  bien  es- 
time  , et  de  rendre  un  veritable  service  a mon  noble  pays , en  y repandant 
la  connaissance  des  poids , mesures  et  monnaies  composant  le  systeme  de- 
cimal metrique  de  la  France.  Je  n’en  doute  pas , Monsieur,  ce  systeme  , 
aux  yeux  de  la  posterite  reconnaissante , se  dessinera  brillamment  au  com- 
mencement de  cette  ere  merveilleuse  de  progres,  au  milieu  de  laquelle  nous 
vivons.  Ge  sera  une  gloire  de  plus  pour  la  France.  Vous  me  permettrez  , 
mon  cher  Monsieur,  de  garder  la  forme  epistolaire , qui  convient  le  mieux 
au  caractere  simple  et  pen  pretentieux  des  remarques  que  j’aurai  a faire. 

J’ai  visite  le  Conservatoire  des  Arts  et  Metiers  de  Paris  — institution  ana- 
logue au  Patent  Office  americain  — peu  de  temps  apres  Tarrivee  a leur  des- 
tination de  la  collection  de  poids  et  mesures , offerie  a laFi-ance  par  les  Etats- 
Unis.  Une  place  convenable  lui  avait  etc*  assignee  dans  la  galerie  des  poids 
et  mesures  de  ce  magnilique  etablissement.  Je  n’ai  point  oublie  les  paroles 
bienveillantes  et  llatteuses  dont  s’est  servi,  dans  cette  occasion,  en  parlant 
du  don  americain  . M.  le  general  Morin,  membre  de  ITnstilut  et  administra- 
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inenlary  remarks  of  Gen.  Moi’in,  in  allusion  lo  llie  donalion  of  Lho  Lniled 
Stales.  He  spoke  of  nnr  collodion  as  remarkal)le  spociinen.s  of  beautiful,  and 
linished  workmanship,  and  of  admirable  invention,  in  many  of  their  details, 

comparing  most  favorably  with  those  of  other  nations,  and  even  with  those 
of  France. 

Subsequently,  1 visited  the  Conservatory  again,  to  examine  the  beautiful 
and  valuable  set  of  french  weights  and  measures,  prepared  by  order  of  the 
french  Government,  for  presentation  to  the  United  Stales.  It  was  placed 
apart,  preparatory  to  being  packed,  for  forwarding  to  Washington.  A hand- 
some inscription,  in  letters  of  gold,  indicated  its  destination.  As  I looked 
upon  this  collection  of  weights  and  measures  corrtposing  the  metrical 
decimal  system  of  France,  and  remembered  upon  what  certain  .scientitic 
princii)les  that  system  is  based,  how  nearly  perfect  it  is  as  whole,  how  con- 
cordant in  all  its  parts,  how  simple,  how  convenient,  I cotdd  not  avf)id  the 
expression  of  my  admiration,  and  al.so  of  my  earnest  hope  that  the  time 
was  not  remote,  w hen  all  civilized  nations,  discarding  prejudices,  would 
abandon  their  antiquated,  multifarious,  ill  constructed,  inconvenient,  con- 
tlicting  systems,  and  moved  by  an  intelligent  comprehension  of  their  own, 
and  the  comnmn  interets,  would  frankly  adopt  the  metrical  decimal  sysleni 
of  France.  This  system  bears  a fine  catholic  stamp  which  recommends  it  to 
universal  adoption.  In  fitting  it  for  the  private  wear  of  France,  its  essential 
universality  of  character  was  not  impaired.  It  may  be  readily  adapted  to  lit 
the  world.  The  world  should  pul  it  on.  That,  such  is  the  nature  of  the  system 
will  be  clearly  shown  by  the  explanation  of  it  which  1 propose  to  gi\e  in 
the  sequel  of  this  letter.  There  are  thousands  and  thousands,  highly  intelli- 
gent men  too,  in  the  United  States,  who  do  not  understand  this  system,  ami 
who  have  been  deterred  by  its  greek  et  lalin  nomenclature  and  the  pre- 
sumed difficulties  of  its  scientific  structure,  from  bestowing  upon  it  the  little 
time  necessary  for  its  comprehension.  1 trust,  my  dear  Sir,  that  presented 
as  they  will  be,  under  the  auspices  of  your  patronage,  my  remarks  upon  this 
system  will  find  numerous  readers,  who  w'ould  otherwise  pass  them  bv. 

I trust  that  our  legislators  at  Washington  will  examine  the  collection  of  french 
weights  et  measures,  deposited  in  the  Patent.  Office,  and,  then,  seriously 
ask  themselves  how  they  may  do  our  eminently  commercial  country,  whose 
law  givers  they  are,  more  signal  and  lasting  service,  than  by  abolishing  the 
wretched  bundles  of  customs  (I  cannot  call  them  systems)  which  prevail  in 
the  United  States,  and  placing  upon  our  statute-book,  as  the  law  of  the  land, 
the  Metrical  decimal  sjistem  of  weights,  measures  and  moneg?  If  we  adopt 
It,  the  other  nations  will  almost  certainly  do  so.  England' herself,  whose 
cooperation  is  so  desirable  and  so  necessary,  would  quickly  follow.  She  will 
never  take  the  lead  of  us  in  this  reform.  While  the  nation,  now  the  second, 
and  which  will  soon  be  the  first  commercial  nation  ofthe  earth,  holds  back! 
England  will  not  advance.  Palpable  as  is  the  expediency,  great  as  are  the 
interets  which  command  advance,  some  stronger  inducement  must  be  ap- 
plied. That  inducement  would  exist  — and  almost  in  the  measure  of  com- 
pulsion—if  we;  with  w horn  her  commercial  relations  are  of  such  great  and 
constantly  increasing  importance,  were  lo  anticipate  her  in  the  adoption 
ol  the  metrical  system.  England,  France,  and  the  United  Slates  having  adop- 
ledi  t,  the  other  nations,  of  primary  and  secondary  rank,  which  still  keeji 
aloot,  would,  ol  course,  and  almost  ol  necessity,  accede.  And  then  we  should 
witness  the  first  jiractical  illustration,  the  first  great  recognition,  by  iini- 
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leur  dll  Con.servatoire  lies  .\i  ls  el  Metiers , qui  nous  a tail  les  boiineurs  do 
I elabli.ssement , II  cila  les  objels  de  noire  collection  coniine  chefs-d’auivre 
dhabilele,  remarqiiables  par  le  fmi  de  leur  execution,  el  iiar  une  lre.s-heu- 
reuse  invention  pour  beaiicoup  (le  lenrs  details.  Sous  ces  rapports,  disail  le 
general , ils  n’auraicnt  rien  a craindre  d’une  comparaison  avec  les  plus  beaux 
echantillons  d’aucune  nation. 

Plus  tard , je  suis  alle  au  Conservatoire  des  Arts  et  Metiers  une  seconde 
fois,  pour  examiner  la  belle  el  precieiise  collection  des  poids  et  mesures 
Irangais,  execulde  par  ordre  de  ce  Goiivernement  pour  les  Etats-Unis  on 
echange  du  prasent  prectMemment  fait  a la  France  par  le  Gouvernemenl 
americain.  Elle  dtait  mise  a part  pour  etre  emballee,  et  expediee  a Wasbiim-- 
ton.  Une  inscription  placee  au-dessiis,  en  lellres  d’or,  designa  la  collection,  el 
rappela  sa  destination  comme  un  don  olTert  par  la  France  aux  Etats-Unis. 
Alors , ayant  sous  les  yeux  cette  collection  complete  des  poids  el  mesures  du 
sysleme  metrique  decimal,  je  me  suis  souvenu  des  principes  scienliliques 
exacts  et  mfaillibles,  sur  lesquels  esl  base  ce  systeme,  de  sa  consiriictioi'i 
.simple,  reguli6re,  commode,  si  parfait  dans  son  en.semble , si  hannoiiieux 
dans  toutes  .ses  parlies ; et  je  ne  pouvais  qii'cn  temoigner  baulement  rnon 
admiration,  et  exprimer  les  veeux  bien  sinceres  qiie  je  formais,  iiue  le  jour 
ne  fut  pas  eloign^,  ou  toutes  les  nations  civilisees,  foulant  aux  pieds  leurs 
vieux  prejuges , etmues  par  une  sage  intelligence  de  leurs  propres  inttVels 
et  des  besoms  communs , renonceraient  h leurs  svstemes  vieillis,  mullifor- 
mes,  incommodes,  discordants,  et  adopteraient  franchement  le  systeme 
metrique  de  France.  Ge  systeme  porte  un  beau  cachet  de  calholicite  qui 
le  recommande  a I’adoption  universelle.  Tout  en  etant  ajustd  particuliere- 
ment  a la  France,  il  lui  est  resti5 intacte  cette  universalite  essentielle  de  ca- 
ractere  qui  le  distingue  d’une  maniere  si  remarquable.  11  s’ajusterait  facile- 
ment  au  monde  entier.  Le  monde  e.ntier  devrait  [’adopter.  Ce  caractere  du 
sysleme,  tel  que  je  I’ai  dit,  sera  clairement  demontre  par  fexplication  qiie 
je  me  propose  d’en  faire  dans  la  suite  de  cette  lettre.  II  y a des  milliers 
<l  hommes  aux  Etats-Unis , hommes  d’une  intelligence  distinguee  et  de  con- 
naissances  etendues , qui  n’ont  pas  etudie  le  systeme  metrique , et  qui 
eltrayes  par  sa  nomenclature  greco-latine,  et  par  les  difficultes  presiimees 
de  sa  construction  scientifique , lui  ont  refuse  le  temps,  veritablemenl  Ires- 
peu  important,  qiril  faudrait  pour  le  bien  comprendre.  J’espere,  mon  cher 
Monsieur,  que,  presentdesau  public,  comme  ellesdoivent  I’etre,  sous  la  pro- 
tection de  votre  nom , mes  remarques  sur  ce  systfime  trouveront  de  nom- 
breux  lecteurs  qui , autrement , n’y  auraienl  pas  accordd  leur  attention. 

J espere  que  nos  legislateurs  a Washington  examineront  la  collection  des 
poids  et  mesures  frangais , deposee  au  Patent  Office , et  puis,  qu’ils  se  de- 
manderont  s^rieusement  comment  ils  pourraienl  rendre  a notre  pays  si  tiini- 
nemment  commercial , dont  ils  sont  les  legislateurs,  de  plus  eclatants  et  du- 
rables services,  qu’en  supprimant  le  miserable  tas  de  coutumes  (je  ne  puis 
pas  lesappeler  des  systemes)  qui  existent  aux  Etats-Unis , et  en  inscrivant 
dans  nos  statuts , comme  loi  du  pays , le  systeme  metrique  decimal  des 
poids,  mesures  et  monnaies.  Si  nous  I’adoplons,  toutes  les  autres  nations 
seront  obligees  de  le  faire.  L’Anglelerre  elle-meme , dont  le  concours  est  si 
desirable,  si  necessaire  meme , nous  suivraitde  pres.  Elle  ne  nous  devancera 
jamais  dans  cette  reforme,  Tant  que  la  nation , aujourd'hui  la  seconde , el 
qui  serabienlot  la  premiere  nation  commerciale  de  la  terre,  resit*  en  arri’ere, 

I Angleterre  ne  fera  point  un  pas  en  avant.  De  grands  etevidents  avanlages 
des  interets imperieux lui ordonnentd’avancer.  maisil  faudra  hiitrouver  d'au- 


\‘orsal  It'i'islalivc  saiioliuii,  of  llio  close  CDOiinou  inlcrels  that  make  ul 
one  family  all  llic  nalioiisof  llie  earlli.  Tlic  idea  of  a i^Unirersttl  l\epuOH(\  » 
wlieii  it  is  iml  llie  nlopia  of  a sad  delusion,  i-  llie  argmneni  of  wicked  men 
for  the  overturning^  of  society  : hut,  let  the  various  nations  of  the  earth  be 
once  united  by  this  strong,  practicalile,  friendly  tie,  the  common  adoption 
of  the  same  system  of  weights,  measures,  and  money,  and  other,  more  close, 
mort;  endearing  ties  would  soon  be  created  : and  philanthropy  of  the  most 
positive  and  practical  and  cautious  school,  would  be  taught  to  admit  that 
the  F mlernitti  of  nations  is  not  <i  all  a dream ! » 


Several  nations  of  Knrope  and  America  have  already  adopted  the  french 
metrical  system  of  weights  and  measures.  It  has  become  the  law  in  Belgium, 
Spain,  Ilollande,  Greece,  Boland,  Lombardy,  Sardinia,  Modena,  and  to  a 
great  extent  in  Switzerland.  The  Zollverein  has  adjusted  upon  it  the  common 
measures  used  by  the  Association.  Chili,  Columbia  and  New-Grenada,  in 
South  America,  have  accepted  it ; and  Mexico,  in  North  America.  Several 
of  the  above  named  states  have  adopted  the  french  currency  with  the  me- 
trical system.  Let  the  United  States  promptly  follow'  their  example!  Progress, 
progress,  unembarrassed  by  the  shackles  of  prejudice,  by  the  trammels  ol 
custom,  by  the  hindrances  of  laws,  should  characterise  our  glorious  Re- 
jmblic.  We  have  thrown  off  the  rule  of  prescriptive  king,  shall  w^e  live  the 
subjects  of  pre.scriptive  error?  If  we  would  have  our  social,  political  and  civil 
reforms  welcomed  readily  by  other  nations,  let  us  accept  with  alacrity  from 
other  nations  all  improvements  which  they  may  offer  to  us,  possessing,  like 
the  one  in  question,  the  recommendation  of  plain  utility,  under  the  seal  of 
genuine  science.  Let  us  w elcome  Truth,  no  matter  from  what  quarter  it 
may  come  to  us  I 

Before  proceeding  loan  explanation  of  the  metrical  system,  let  me  insert, 
here,  several  passages  of  a letter  which  you  have  had  the  kindness  to  com- 
municate to  me.  The  letter  is  addressed  to  yourself  by  Silbertnann,  the  able 
superintendent  of  the  Conservatory  of  Arts  and  Trades ; and  its  insertion  w ill 
be  performing  more  satisfactorily  than  1 could  otherwise  hope  for,  one  por- 
tion of  your  ow  n reciuest  to  mysell  : for  the  object  of  the  letter  was  to  ac- 
([uaint  you  w ith  the  character  and  extent  of  the  collection  which  this  Go- 
vernment was  preparing  for  presentation  to  the  United  Slates  and  to  apprize 
vou  that  it  was  almost,  ready  for  delivery.  In  the  commencement  of  his  letter. 
M.  Silbermann  thus  alludes,  in  most  tlattering  terms,  to  the  collection  of 
weights  and  measures  presented  by  the  United  States  to  France. 


» In  testimony  of  the  esteem  in  which  1 hold  these  balances,  1 cannot  say 
more  than  that  1 have  used  the  small  one  to  adjust  the  platinum  kilogramm 
that  has  been  exhibited  at  the  Great  Exhibition  in  London.  It  is  very  delicate 
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elde  plus  puissanlesrai.sons.  Ces  raisons  exisleraient,  eta  pen  pres  dans  la 
mesure  de  contrainte,  si  les  Elats-Lnis , a\ec  lesqiu'is  les  rapports  commer- 
e.iaux  de  rAnglclerre  sont  si  intimes  , si  importanls  et  si  constammenl  pro- 
gressifs , adoplaient,  les  premiers,  le  sysleme  metrique.  L’Angleterre , la 
France  et  les  Elals-Unis  I’ayanl  adopte,  toutes  les  autres  nations,  de  premier 
et  de  second  rang , qui  no'  se  sont  pas  encore  ralliees , seraient  portees  el , 
en  quelque  sorte,  forcees  de  I’accepter.  Alors,  pour  la  premiere  fois,  nous 
verrons,  traduils  en  fails  visibles  pour  tous,  reconnus  partout,  revetus  de 
la  sanction  legislative  universelle,  les  grands  interets  communs,  intimes, 
qui  constituent,  enune  seule  famille,  toutes  les  nations  de  la  terre.  L’idec  de 
la  Republique  ujiiverselle , quandelle  n’est  pas  I’ulopie  d’une  triste  illusion, 
est  rargumenl  dont  se  serviraient  de  vils  intrigants  pour  le  bouleversement 
ck‘  la  societe  ; mais  que  les  divers  peuples  du  globe  se  trouventime  fois  unis 
par  ce  lien  pratique,  solide,  amical,  I’adoption  par  tons  d'un  seul  el  meme 
systeme  de  poids,  mesures  el  monnaies;  d'autres  liens,  plus  intimes 
encore,  ne  tarderaienl  pas  a se  creer,  et  la  philanlhropie,  fiit-elle  de  I’ecole 
la  plus  positive,  la  plus  pratique,  la  moins  pressee  qui  pui.sse  etre,  serait 
conduite  a admettre  que  la  fraterniie  ties  nations  n’est  peut-etre  pas  un  rew  e, 
rion  qu’un  reve ! 

Plusieurs  nations  del’Europe  et  de  I’Amerique  ont  ddja  adoptd  ce  systeme. 
11  fait  loi  en  Bclgiciue,  en  Espagne,  en  Hollande,  en  Grece,  en  Pologne,  en 
Lombardie,  en  Sardaigne  et  a Modene.  11  a ete  acceple  en  grande  parlie  par 
la  Suisse ; et  le  Zollverein  a base  ses  mesures  communes  surle  systeme  me- 
trique. 11  est  en  vigueur  au Chili,  dans  la  Colombie,  et  dans  laNouvelle-Gre- 
nade,  dans  I’Amerique  du  Sud ; et  au  Mexique,dansrAmerique  duNord.  Que 
les  Etats-Unis  ne  tardenl  pas  a suivre  leur  exemple  ! Le  progres,  le  ])rogres 
libre  et  constant,  que  n’embarrassenl  ni  les  chaines  des  prejuges,  ni  les  en- 
traves  des  coulumes,  ni  les  empechements  des  lois,  devrait  etre  le  signe 
distinctif  de  noire  grande  Republique.  Nous  avonssecoue  le  joug  de  roi  pres- 
criptif,  devons-nous  rosier  les  sujets  de  I’erreur  prescriptive!  Si  nous 
voulons  que  nos  reformes  politiques,  civiles,  et  sociales,  soient  bien  el 
facilement  accueillies  par  les  autres  nations,  montron.s-nous  prets,  de 
noire  cote,  a accepter,  avec  empre.ssement,  toutes  les  ameliorations  qui  nous 
seront  offeiTes  par  d’autres  nations,  et  (pii  se  recommanderonl,comme  celle 
dont  il  s’agit,  par  un  caractere  d’utilile  evidente,  sous  le  sceau  de  la  vraie 
science.Que  la  Verite  soil  la  bienvenue,de  tiuelque  cote  qu’elle  nous  vienne  ! 

Mais  av  ant  d’expliquer  le  systeme  metrique  franijais,  permeltez-moi  de 
citer  id  quelques  passages  d’uiie  lettre  que  vous  a\ez  eu  I’obligeance  de  me 
communiquer  ; cetle  lettre  vous  est  adressee  par  M.  Silbermann,  le  savant 
conservaleur  du  conser\aloire  ties  Arts  el  Metiers.  En  1 iiiserant  id  je  ne 
ferai  qu’accomplir,  et  plus  completement  (pie  je  n’aurais  pu  le  faire  aulre- 
ment,  vos  propres  intentions,  en  me  priant  de  preparer  un  memoiro  pour  etre 
annexe  a votre  rapport : car,  le  but  principal  de  celle  lettre  elail  de  vous 
apprendre  de  quels  objets  se  composait  la  collection  destinee  par  ce(iOU\er- 
nement  aux  Etals-Unis,  et  de  vous  annoncer  (pi’eHe  etaitpresque  prete  pour 
vous  etre  livree.  Dans  le  commencement  de  sa  lettre,  M.  Silbermann  parle 
ences  tonnes,  si  flatteurs  pour  les  Etats-lnis,  des  poids  et  mesures  aineri- 
cains,  rends,  par  voire  intermediaire,  au  Conservatoire  des  .Arts  el  Metiers 
de  Paris  : 

<(  Je  ne  puis  mieux  vous  temoigner  I'estime  que  je  porte  a ces  balances, 
(|u’en  vous  disant  que  je  me  suis  servi  de  la  petite,  pour  ajuster  le  kilogramme 
i'liplatinequi  aligurea  I’Expositionde  Londres;  sa  sensibilile  et  sa  Constance 
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nnil  espociaily  most  constant.  I l»ave  boon  abli  lo  make  all  iny  weigbing.^ 
willi  the  ctTtiliule  of  half  a niilligramm.  Tbe  form  adopted  for  those  balances 
is  at  once  severe, (convenient,  and  stamped  witli  that  noble  coquetry,  whicb 
is  only  to  be  found  in  instruments  nuule  by  master  hands.  These  are  justly 
termed  instruments  of  precision.  What  1 have  just  said  with  regard  to  the 
small  balance,  1 may  repeat,  with  still  more  propriety,  respecting  the  large 
one.  It  is  not  inferior  to  the  former  in  precision.  In  fact,  I have  tested  it 
with  ten  kilogramms  in  each  scale,  and  it  promptly  marks  a difference  of 
one  half  niilligramm  between  the  two  weights  : that  is  to  say,  of  one 
unit  in  twenty  millions.  I have  been  obliged  to  repeat  that  experiment 
several  times,  in  presence  of  incredulous  persons,  and  always  with  the 
same  result.  What  is  most  gratifying  to  me  in  the  construction  of  these 
balances,  is  the  system  adopted  in  the  United  States,  and  which  consists  in 
preventing  the  oscillation  of  the  balance  and  causing  it  to  cant  tas  soon  as 
the  equilihriiim  is  destroyed.  Thus,  the  weighingsarc  operated  very  rapidly, 
and,  as  it  has  been  seen,  with  as  much  precision  as  can  be  obiained  with 
the  most  carefully  made  balances.  For  my  part,  I have  ever  regretted  that 
all  our  balance-makers  have  hitherto  declined  the  adoption  of  this  system ; 
they  assign  as  the  reason  of  their  reluctance  that,  with  an  oscillating  balance, 
they  can  replace  the  small  weights  by  arcs  of  oscillation,  which  enable 
them  to  estimate  much  smaller  fractions  of  the  milligranim.  For  my  part,  1 
doubt  whether  it  he  not  possible  to  arrive  at  the  same  precision  in  both 
systems;  and  in  that  case,  there  will  be  a great  gain  of  time  in  the  system  of 
canting.  Moreover,  I know  from  experience  whit  confidence  is  to  he  placed 
in  weighings  estimated  by  arcs.  In  spite  of  the  utmost  care,  the  al)ove  men- 
tioned very  small  arcs  are  variable;  and,  while  they  (latter  ns  with  the  hope 
(hat  we  have  obtained  tenths  of  milligramms,  they  cause  us  to  make  unwil- 
lingly errors  of  more  than  one  and  two  milligramms.  1 have  been  higlily 
pleased  with  the  form  given  in  the  United  States  to  the  small  weiglits. 
The  form  of  polygons,  with  lines  of  a convenient  size,  and  having  a nuinl)er 
of  sides  expressing  the  amounts  oflhose  \a  eights  in  units,  is  a very  happy 
idea  which  secures  from  false  readings.  We  n<3cd  no  magnifying-glass  to 
distinguish  a pentagon  which  signifies  5,  from  a quadrilateral  lignre  which 
signifies  4,  from  a triangle  or  3,  from  an  angle  U the  two  sides  of  which 
are  2,  and  finally  from  the  single  straight  line,  making  the  unit.  Tliisform 
will  certainly  be  appreciated  in  France;  and  for  myself,  I will  do  every 
thing  in  my  power  to  have  it  adopted  by  law  instead  of  the  ancient  form, 
w hich  is  subject  to  many  errors,  knowai  only  by  those  who  use  it  often.  I 
liave  observed  w ith  pleasure,  even  the  liooks  lined  with  buff,  to  fake  up  the 
weights  without  soiling  them  ; and  Ihe  pincers,  also  lined  with  huff,  tohandle 
the  Troy  weights,  liave  been  used  by  me  to  take  up  the  platinum  kilogramm 
(luring  its  adjustment.  J consider  all  these  minute  precautions  as  the  genuine 
stamp  of  the  scrupulous  experimentalist.  One  point  more,  I allude  to  the 
alloy  adopted  in  the  United  Slates.  I will  do  my  utmost  to  cause  the 
brass  employed  in  France,  in  the  fabrication  of  weights  and  measures,  to  be 
of  the  same  standard  as  that  of  the  Uuitod  States,  and  free  from  all  hamme- 
ring or  rchardening  whalsfiover  : simply  cast,  and  as  uniformly  as  possible, 
so  as  lo  have  Ihe  l(*ast  diflerenre  in  the  d(*nsit\  and  dilalalion  of  materials, 
according  to  theii’  use.  This  necessity  has  for  a long  lime  been  felt,  hut  it 
has  not  \et  been  sancli(.)ued  by  law\  ashasbe'*n  dune  with  respect  to  the 
alloy  of  tin  and  lead,  which  formsihe  measuresfor  liquids, for  the  verification 
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sonla  Tabri  de  lout  reproche;  avcc  ello,  j’ai  pu  faire  nifs  peeves  avec  la 
oerlilude  du  demi-milligramnie. 

(I  La  forme  adoptee  pour  ces  balances  est  a la  fois  severe,  bien  appropriee 
a I’usage,  et  empreinte  de  celte  noble  coquelterie  qui  ne  se  rencontre  que 
dans  les  instruments  sortis  des  mains  de  maitre.  Ce  sont  ce  qu’on  appelle,  a 
juste  litre,  des  instruments  de  precision. 

(( Ce  que  je  viens  de  dire  de  la  petite  balance  est  egalement  vrai,  et  avec  plus 
de  raison  encore  pour  la  grande.  Avec  10  kilogrammes  danschaque  bassin, 
cette  derniere  accuse  avec  facilitd  un  demi-milligramme  de  difference  entre 
les  deux  charges,  c'est-a-dire  une  unite  sur  vingt  millions.  Cette  epreuve  a 
eU5  rep^lee  un  grand  nombre  de  fois,  autant  pour  mon  edification  personnelle 
que  pour  convaincre  les  incr^dules. 

« Ce  qui  me  plait  le  mieiix  dans  res  balances,  c’est  le  systeme  sur  lequel  leur 
const  ruction  est  basee,cA  qui  consislenon  plus  a faire  oscillerle  fleau  comme 
dans  nos  balances  ordinaires,  mais  a le  faire  cbavirer  immediatement  des 
que  la  charge  n’est  pas  en  equilibre.  De  cette  maniere,  les  pesees  se  font 
Ires-rapidement  et  avectoute  la  precision  qu’on  peutdonner  aux  balances 
les  mieux  soignees.  En  ce  qui  me  concerne,  j’ai  toujours  regrette  que  nos 
balanciers  se  soient  refuses  a adopter  ce  systeme.  11s  motivent  leurs  refus  en 
disanl  qu’avec  une  balance  oscillante  on  peut  remplacer  les  petits  poids  par 
des  arcs  d’oscillation  qui  permettent  d’estimer  de  bien  plus  petiles  fractions 
de  milligramme.  Je  ne  doute  nullement  qu’on  ne  puisse  arriver  'a  la  memo 
precision  dans  les  deux  systemes  : et  on  realisera,  des  lors,  un  immense  be- 
nefice de  temps  avec  le  systeme  du  chavirement.  Au  reste,  je  connais  par 
experience  le  degrd'de  certitude  qu’on  peut  fonder  sur  les  estimations  faites 
par  les  arcs ; malgre  les  soins  les  plus  minutieux,  les  tres-petits  arcs,  donl 
il  est  id  question,  sont  variables,  el  tout  en  vous  laissant  croire  a des  dixiemcs 
de  milligramme,  il  vous  font  commellre  a votre  insu  des  erreurs  de  plus 
de  2 milligrammes. 

» Je  vous  dirai  que.  j’ai  etc  tres-satisfail  de  la  forme  qu’on  donne  en  Ame- 
rique  aux  petits  poids.  Figurer  des  polygones  avec  des  fils  de  grosseur  con- 
venable,  cl  ayant  un  nombre  de  cotes  egal  au  chiffre  que  ces  poids  expri- 
meiit,  est  une  idee  tres-heureuse,  qui  protege  centre  les  fausses  lectures ; 
pas  n’est  besoin  de  loupe  pour  dislinguer  un  pentagone,  qui  sigiiifie  5,  d’un 
angle  V,  dont  les  deux  cotes  indiquent  2,  et  enfin  du  fll  droit,  unique,  servant 
d’unite.  C’est  un  mode  qui  sera  certainemcnl  apprecie  en  France,  el  que, 
de  mon  cote,  je  chercherai  a rendre  legal,  en  le  substituanl  a la  forme 
adoptee,  et  qui  est  siijolte  a des  erreurs,  connucs  seulement  des  porsonnes 
qui  en  font  souvenl  usage. 

« J’ai  vu  avec  plaisir  lescrochets  garnis  de  peau  de  buffle, afin  d’onlever  les 
poids,  sans  les  frayer.  La  pince,  pareillement  garnie  de  buflle  et  destinee  a 
saisir  les  poids  Troy,  m’a  servi  a saisir  le  kilogramme  en  platine  pendant 
son  ajustement ; toutes  ces  petites  precautions  constituent  a mes  yeux  le  ve- 
ritable cachet  de  I’experimentateur  scriipuleux. 

«( Quant  a la  justesse  des  poids  el  des  mesures,  ce  que  je  vois  m’en  est  un 
sur  garant. 

((  Un  autre  point  a nofer  est  falliage  adopte  aux  Elats-Unis.  Jepronerai  cet 
alliage  le  plus  haul  possible,  pour  que  le  laiton  employe  en  France  a la  con- 
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of  which  has  even  been  created  an  hydrostatical  balance,  as  you  wii! 
perceive  in  the  list  of  french  articles  which  will  be  presented  to  yon  » 


Mr.  Silbermann  then  proceeds  thus  to  describe  Wie  collection  which  has 
been  forwarded  to  Washington. 

(1  The  weights  and  measures , with  their  accompanying  apparatus , that 
the  Government  of  the  French  Republic  puts  at  your  dispo.sal,  to  be  presen- 
ted in  its  name  lo  the  Government  of  the  United  States,  as  a token  of  reci- 
procal sympathy,  are  the  following,  viz  : 

(list  A complete  collection  of  the  whole  apparatus,  weights,  and  measures, 
composing  in  France  the  bureau  of  verification  of  weights  and  measures, 
to  wit  : 


Measiifefii  of  length. 

1 Brass  metre,  graduated  throughout  its  whole  length.  Used  as  a 
standard ; 

1 Wooden  metre,  ironed  at  both  ends  ; 

1 Double  decimetre : 

1 Decametre  (surveyor’s  chain)  with  10  stakes; 

1 Chain-metre  for  measuring  the  circumference  of  fagots  , and  bun- 
dles of  firewood. 
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pieces  le  plus  uniformeineiit  possible,  alin  de  n’avoir,  des  le  priiicipc,  qu'une 
difference  minimum  dans  les  dilatations  ou  densites  des  niatieres. 

((  Cette  necessite  estdepuis  longtemps  sentie,  niais  elle  n’a  pas  encore  ete 
sanctionnee  par  la  loi,  comme  fa  ete  falliage  d’elainet  de  ploinb  qui  forme 
les  mesures  de  capacite  pour  les  liquides,  et  pour  la  verification  duquel  on  a 
meme  specialement  construit  une  balance  hydrostatique,  comme  vous  le 
verrez  dans  la  nomenclature  des  objets  qui  Vous  seront  souniis.  » 

Puis,  M.  Silbermann  donne,  ainsi  qu’il  suit,  I’enumeration  de  ces  objets  qui 
aujourd’hui  font  rorncinent  du  Patent-Office,  a Washington  ; 

(I  Les  poids  et  mesures , ainsi  que  les  instruments  de  pesage , de  mesurage 
et  de  point;, onnage  que  le  Gouvernement  de  la  Rtjpublique  Fran^aise  met  a 
votre  disposition  pour  etre  reinis  en  son  nom  au  Gouvernement  de  la  Rtjpu- 
blique  de  I’Union  americaine,  comme  gage  de  sympathie  reciproqiie,  sent  les 
suivants  : 

« 1°  Une  collection  complete  de  tons  les  appareils,  poids  et  mesures,  qui 
composent  en  France  les  bureaux  de  verificateur  des  poids  et  mesures , et 
donl  les  details  sont  ; 


Iflesureii  de  longueur. 

1 metre  en  laiton,  divise  dans  toute  sa  longueur  , servant  d’^talon 
1 metre  en  hois,  ferre  aux  deux  bouts. 

1 double  decimetre. 

1 decametre  (ctiaine  d’arpenteur)  avec  dix  fiches. 

1 metre  chaine  pour  mesurer  le  pourtour  des  fagots  el  falourdes. 


Meaaurea  of  eapaeity. 

BRASS  STANDARDS  , WITH  DISKS  OF  CROIJND  GLASS. 


Litres. 

Litres. 

1 Double  decalitre. . . 

..  20 

1 Double  decilitre. , . 

..  0.2 

1 Decalitre 

..  10 

1 Decilitre 

..  0.1 

1 Demi-decalitre .... 

. . 5 

1 Demi- Decilitre. .. . 

..  0.05 

1 Double  litre 

. . 2 

1 Double-centilitre.  . 

..  0.02 

1 Litre 

. , 1 

1 riOntilitrp 

0 01 

- 1 

1 Demi-litre 

..  0.5 

1 

Iflesures  de  eapacit6. 

ETALONS  EN  LAITON,  AVEC  DISQUES  DE  GLACE  D^POLIE. 


Litres. 

Litres. 

1 

Double  decalitre. . . 

...20 

1 

Double  decilitre 

...  0.2 

1 

Decalitre 

...  10 

1 

Decilitre 

. . 0.1 

1 

Demi'decalitre.  . . . 

. . . 5 

1 

Demi-decilitre 

. ..  0.05 

1 

Double  litre 

. . . 2 

1 

Double  centilitre.  . 

. ..  0.02 

1 

I itrp  . . 

...  1 

1 

CeoLiblre 

...  0.01 

1 

Demi-litre 

...  0.5 

/ 


SPECIMENS,  m LEGAI.  FORM,  OF  PEWTEH  MEASl  UES  OF  CAPACITY,  IN  IISI- 

FOR  LIQUIDS, 


ist  Series  (cylindrical). 

Litres. 


1 Double  litre  ...  2 

1 Litre.  1 

1 Demi-litre 0.5 

1 Double  decilitre.  0.2 

1 Decilitre 0.1 

1 Demi-decilitre. . 0.05 
1 Double  centilitre  0.02 
1 Centilitre 0.01 


Series  ( with  handle ). 


Litres 


1 Double  litre .... 

2 

1 Litre 

1 

1 Demi-litre 

0.5 

1 Double  decilitre. 

0.2 

1 Decilitre 

0.1 

1 Demi-decilitre. . 

0.05 

1 Double  centilitre 

0.02 

1 Centilitre 

0.01 

Series  (with  handle  and 
cover) 

Litres 


1 Double  litre 

2 

1 Litre 

1 

1 Demi-Htre 

0 

.5 

1 Double  decilitre. 

0 

• ^ 

1 Decilitre 

0 

.1 

1 Demi-decilitre . . 

0 

.05 

1 Double  centililre 

0 

.02 

1 Centilitre 

0 

.01 

SPECIMENS  IN  TIN-PLATE  OF  MEASURES  OF  CAPACITY.  — FOR  MILK,  AND  OIL. 


1 Double  litre. 
1 Litre. 

1 Demi-litrc. 


1 Double  litre. 
1 Litre. 

1 Demi-litre. 


1 Double  litre. 
1 Litre. 

1 Deini-litrc. 


1st  Series. 

For  milk,  and  military  rations. 

1 Double  decilitre. 

1 Decilitre. 

1 Demi-decilitre. 

2nd  Series. 

For  lamp-oil.  — Marked  B 

1 Double  decilitre. 

1 Decilitre. 

1 Demi-Decilitre. 

3d  Series. 

For  table-oil.  — Marked  M. 

1 Double  decilitre, 

1 Decilitre. 

1 Demi-decilitre, 


1 Double  centilitre. 
1 Centilitre. 


1 Double  centilitre 
1 Centilitre. 


1 Double  centilitre. 
1 Centilitre. 


SPECIMENS,  IN  WOOD,  OF  MEASURES  OF  CAPACITY.  — FOR  GRAINS. 


Litres. 


1 Hectolitre. 100 

1 Demi-hectolitre 50 

1 Double  decalitre 20 

1 Decalitre 10 

1 Demi-decalitre 5 

1 Double  litre 2 


Lilrc 


1 Litre 1 

1 Demi-litre 0.5 

1 Double  decilitre 0.2 

1 Decilitre 0.1 

1 Demi-decilitre 0.05 


SPECLMENS,  I?(  WOOD,  OF  MEASURES  OF  CAPACITY.  — FOR  COAL  ( WITH  FEEt) 


|J 


1 Hectolitre, 


Litres. 

100 


1 Demi- litre 


Litres 

. 50 


i 
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tXHANTU.LONS  1)E  FORME  LEGALE  DES  MESLRKS  I)E  CAPACITE  t.V  liTALN  E-N 

USAGE  POUR  LES  LIQUIDES. 


r*  Sdrie  (cylindriques). 

Litres. 

1 Double  litre. . 2 

1 Litre 1 

1 Demi-litre 0.5 

1 Double  decilitre.  0.2 

1 Decilitre 0.1 

1 Demi-decilitre . . 0.05 
1 Double  centilitre  0.02 
1 Centilitre 0.01 


Sdrie  ( atec  anse). 

Litres. 

1 Double  litre.  ...  2 

1 Litre 1 

1 Demi-litre 0.5 

1 Double  decilitre.  0.2 

1 Decilitre, 0.1 

1 Demi-decilitre. . 0.05 
1 Double  centilitre  0.02 
1 Centilitre 0.01 


5®  >Sdrte  (avec  anse  ct  cou 
vercle). 

Litres. 

1 Double  litre 2 

1 Litre.  1 

1 Demi-litre 0.5 

1 Double  decilitre.  0 . 2 

1 Decilitre 0.1 

1 Demi-decilitre. . 0.05 
1 Double  centilitre  0 . 02 
1 Centilitre 0.01 


^CHANTILLONS  DES  MESURES  DE  CAPACITY  EN  FER-BLANC  POUR  LE  LAIT 

ET  l'hUILE, 

Serie. 

Pour  le  lail  et  les  rations  mililaires. 

1 Double  litre.  1 Double  decilitre.  1 Double  centilitre, 

1 Litre.  1 Decilitre.  1 Centilitre. 

1 Demi-litre.  1 Demi-decilitre. 

2*  Scrie. 

Pour  I’huile  a brdler,  marquees  B. 

I Double  Hire.  1 Double  decilitre.  1 Double  centilitre, 

t Litre.  1 Decilitre.  1 Centilitre. 

1 Demi-litre.  1 Demi-decilitre. 

3®  Serie. 

Pour  I'huile  a manger,  marquees  M. 

1 Double  litre.  1 Double  decilitre.  1 Double  centililre. 

1 Litre.  1 Decilitre.  1 Centilitre. 

1 Demi-litre.  1 Demi-decilitre. 


1 Double  litre, 
1 Litre. 

1 Demi-litre. 


1 Double  litre. 
1 Litre. 

1 Demi-litre. 


tCHANTILLONS  DES  MESURES  DE  CAPACITY  EN  BOIS  POUR  LES  MATI^;RES  SECHES, 

POUR  LES  C^R^ALES,  ETC. 


Litres. 

1 Hectolitre 100 

1 Demi-hectolitre 50 

1 Double  decalitre 20 

1 Decalitre.... 10 

1 Demi-d4calitre 5 

1 Double  litre 2 


Litre. 

1 Litre 1 

1 Demi-litre 0.5 

1 Double  d&ilitre 0.2 

1 Decilitre 0.1_ 

1 Demi-decilitre 0.05 


ECHANTILLONS  DES  MESURES  DE  CAPACITE  EN  BOIS  POUR  LE  GIIARBON 

(MESURES  AVEC  PlEDS). 

Litres.  I 

1 Hectolitre 100  ! 1 Demi-heclolitre 50 


- 2/,  - 


t 


Weii^hts. 


BRASS  STANDARDS  (wiTH  KNOBS ). 


Gramms. 

1 Weight  of  20  kilog..  20,000 
1 _ of  10  — 10,000 

1 — of  5 — 5,000 

1 Double  kilogramm. . . 2,000 

2 Of  one  kilogramm .. . 1,000 

1 Demi-kilogramm . . . . 500 

1 Double  hectogramm. . 200 

2 Of  one  hectogramm . . 100 

1 Demi-hectogramm. . . 50 

1 Double  decagramm . . 20 

2 Of  one  decagramm. . . 10 

1 Demi-decagramm. ...  5 


Gramm  s. 


2 Double  gramms 

1 Gramme 

1 Of  live  decigramms. . . 

1 Of  two  decigramms. . . 

2 Of  one  decigramm. . . . 
1 Of  live  centigramms. . 

1 Of  two  centigramms. . 

2 Of  one  cenligramm. . . 

1 Of  live  milligramms.  . 

2 Of  two  milligramms.  . 

1 Milligramm 


1 

0.5 

0.2 

0.1 

0.05 

0.02 

0.01 

0.005 

0.002 

0.001 


CUP-WEIGHTS  (d  (jodcts). 

Cup-weights  forming  together  1 kilogramm  — and  divided  into  weights  of 


500  Gramms . 
200  — 

100  — 


100  Gramms . 
50  — 

20 


1 0 Gramms . 
10  — 


2 Gramms. 
0 

1 — 


CAST-lItUN  WEIGHTS  (OF  THAPE70IDAL  FOKM). 

1 Of  50  kilogramms.  | I Of  20  kilogramms 

CAST-IRON  WEIGHTS  ( OF  PYRAMIDAL  FORM). 


10  Kilogramms. 
5 — 

2 — 

1 — 


500  Gramms. 
200  — 
100  — 

50  — 


((The  apparatus  of  verification  consists  of  : 

1 Balance  carrying  50  kilogramms  : the  beam  turns  with  0.02  gramm. 

1 1 kilogramm  : 0.01  — 

1 Test-balance  carrying  20  gramms: 0.001  — 

1 Hydrostatic  balance  carrying  2 kilogramms  : the  beam  turning  with 
0.1  gramm. 

(iThe  test-balance  for  the  verification  of  the  small  weights  contains  two 
series  of  weights  of  20  gramms,  10  gr.,  10  gr.,  2 gr.,  2 gr.,  1 gr.  ; also  a 
series  of  the  subdivisions  of  the  gramm  ; and  also  two  supernumeraiy  plates. 


|| 
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Poids. 


ET.ALONS  EN  LAITON , A BOUTO.NS. 


1 Poids  de  20  kilogr. . . 
1 — de  10  — ... 
1 — de  5 — ... 

1 Double  kilogramme. 

2 Un  kilogramme 

1 Demi-kilogramme. . . 

1 Double  hectogramme 

2 Un  hectogramme. . . 

1 Demi-hectogramme . 

1 Double  decagramme. 

2 Un  decagramme .... 
1 Demi-decagramme . . 


Grammes. 

20,000 

10,000 

5.000 

2.000 
1,000 

500 

200 

100 

50 

20 

10 

5 


2 

1 

1 

1 

2 

1 

1 

2 

1 

9 

1 


Doubles  grammes. 

Gramme 

Cinq  decigrammes. 
Deux  decigrammes 
Un  decigramme . . . 
Cinq  centigrammes 
Deux  centigrammes 
Un  centigramme . . 
Cinq  milligrammes. 
Deux  milligrammes 


Milligramme. 


Grammes. 

9 

'.  i 

. 0.5 
. 0.2 

. 0.1 
. 0.05 
. 0.02 
. 0.01 
. 0.005 
. 0.002 
. 0.001 


POIDS  A GODF.TS. 


Composant  ensemble  1 kilogramme , et  se  detaillant  en  : 


500  Grammes. 

100  Grammes. 

10  Grammes. 

200 

50  — 

10  — 

100  _ 

20  — 

5 — 

2 Grammes. 

9 

1 — 


POIDS  EN  FONTE  DE  FOR.ME  TRAP^ZOIDALE. 


1 de  50  Kilogrammes. 


1 de  20  Kilogrammes. 


POIDS  EN  FONTE  DE  FORME  PYRAMIDALE. 


10  Kilogrammes. 
5 — 

2 — 

1 — 


Les  appareils  de  verification  sont ; 


500  Grammes. 
200  — 

100  — 

50  — 


1 Balance  de  la  portee  de  50  kilogrammes  trebuchant  a...  0.02  gr. 

1 de  1 kilogramme  — a...  0.01  — 

1 Balance  d’essai  de  la  portee  de  20  grammes  trebuchant  a.  0.001  — 
1 — hydrostatique  de  la  portee  de  2 kilog.  trebuchant  a 0.01  — 


« La  balance  d’essai  pour  la  verification  des  petits  poids  contient  deux  se- 
ries de  poids  de  20  gr.,  10  gr.,  10  gr.,  5 gr.,  2 gr.  et  1 gr. , plus  une  serie 
du  gramme  subdivise , et  enlin  deux  plateaux  de  rechange. 
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The  hydrostical  balance  is  accompanied  wilii  a copper  bucket , to  oporaU: 
weighings  in  water.  This  balance  serves  in  the  verifying  process  to  deter- 
mine tlie  standard  of  the  alloy  employed  in  the  fabrication  of  the  pewter 
measures  of  capacity. 

(lA  hopper,  fixed  upon  an  oaken  board,  is  used  for  the  verilication  of  the 
wooden  measures  of  capacity. 

((A  strike  is  added  to  remove  the  surplus  of  the  seeds,  gauged  in  advance, 
which  are  employed  in  this  process. 

((For  this  purpose  we  use  rape-seeds,  or  any  other  seeds  of  small  round 
and  regular  form. 

((Upon  the  oaken  board  is  fastened  a screw-press,  intended  to  affix  a stamp 
to  the  measures.  For  this  purpose  it  is  accompanied  by  a beak-iron,  and 
two  cushions,  as  also  by  two  keys  to  tighten  the  screw-nuts. 

((The  verifiers  who,  in  their  rounds  of  inspection,  could  not  carry  along 
with  them  the  cumbersome  apparatus  described  above,  are  merely  provided 
with  a small  case  , containing  the  following  articles,  which  you  will  find 
in  the  verifiers'  box. 

1 Wooden  metre , divided  into  two  parts  ; 

1 Double  decimetre  made  of  box-wood  ; 

1 Copper  gauge , with  projecting  divisions  for  the  verificati(m  of 
tlie  dimensions  of  wooden  measures  of  capacity  ; from  the  double  hec- 
tolitre down  to  the  derai-decilitre  ; 

1 Balance  (double  system),  used  as  a roman  balance,  at  V/io» 
for  weights  of  from  2 to  20  kilogramms  ; and  as  an  equal-arm  ba- 
lance , for  the  kilogramm  and  its  subdivisions  ; 

1 Iron  press , for  stamping  ; 

1 Sledge-hammer ; 

7 Samples  of  stamps  ; 

1 Cup-kilogramm  (d  godets ) ; similar  to  that  mentioned  above ; 

1 kilogramm , with  knobs. 

((To  the  above  articles  has  been  joined  the  official  publication  of  tlie  or- 
dinances and  instructions  concerning  the  fabrication  and  verification  oi 
weights  and  measures , accompanied  by  an  atlas  which  represents  them  in 
their  legal  form. 

To  the  above  collection,  of  which  Ihe  (jbject  is  not  great  precision, 
but  a precision  sulficientfor  ordinary  use  , has  been  added  a set  of  units  , 
Ihe  perfect  exactness  of  which  is  guarantied  by  the  name  of  their  maker 
Gambey.  These  units  are  : 

1 Brass  graduated  metre  ; 

1 — litre ; 

1 — kilogramm  ( gilded). 

((3d  Finally,  to  crown  this  donation,  the  minister  of  commerce  has  cau- 
sed to  be  added  to  it  a slandard-melre , in  the  construction  of  which  I am 
at  present  occupied , and  which  w ill  be  most  carefully  compared  with  the 
plaiinum  proiolypc-mctre  which  is  deposited  among  tlie  Archives  of  the 
State. 


j 


( 
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La  balance  hydrostaliqueest  accompagne  d’un  seau  en  cuivre  pour  faiir 
les  pesees  dans  I’eau. 

c Cette  balance  sect,  dans  la  vitrification,  a determiner  le  litre  de  Talliagt? 
employe  pour  la  confection  des  mesures  de  capacite  en  etain. 

« Unetremie,  se  fixant  a un  etabli  en  chene,  qui  lui  sert  de  support,  est  des- 
tinee  a verifier  les  mesures  de  capacite  en  bois ; une  racloire  sert  a enlever 
le  trop  plein  de  la  graine  jaugee  a Tavance,  qui  estaffectee  a ces  mesurages. 

((  La  graine  employee  dans  ce  cas  est  celle  de  navetle,  ou  loule  autre,  donl 
la  forme  est  ronde  , petite  et  reguliere. 

a Sur  cet  etabli,  se  fixe  une  presse  a vis  destinee  a poinqonner  les  mesures ; 
a cette  fin,  elle  est  accompagnee  d’une  boite  contenant  une  bigorne  et  deux 
coussinets , ainsi  que  de  deux  clefs  pour  serrer  les  ecrous. 

<(Les  verificateurs  qui,  dans  leurs  tournees  d’inspection,  ne  pourraient 
trainer  a leur  suite  le  lourd  attirail  qui  precede,  sont  simplement  munis  du 
petit  necessaire  contenant  les  objets  suivants  , que  vous  trouverez  dans  la 
boite  dite  de  verificateur  : 

1 Metre  en  bois  en  deux  parties  ; 

1 Double  decimetre  en  buis  ; 

1 Jaugeen  cuivre,  avec  divisions saillantes,  pour  la  verification  de 
la  dimension  des  mesures  de  capacite  en  bois,  depuis  le  double  hecto- 
litre jusqu’au  demi-decilitre ; 

1 Balance  a double  systeme  servant  de  romaine  a */,o^ 
poids  de  20  a 2 kilogrammes,  et  de  balance  a bras  egaux  pour  le  kilo- 
gramme et  ses  divisions ; 

1 Presse  en  fer  pour  le  poingonnage  ; 

1 Marteau  masse  ; 

7 Modeles  de  poingons  ; 

1 kilogramme  a godets , pareil  a celui  deja  indique  ; 

1 kilogramme  a bouton. 

(( A tous  ces  objets,  on  a joint  le  Recueil  officiel  des  ordonnances  el  instruc- 
tions sur  la  fabrication  et  la  verification  des  poids  et  mesures  , accompagne 
de  PAtlas  qui  les  represente  dans  leur  forme  legale. 


« Z°  A cette  collection,  dont  le  but  n’est  pas  la  grande  precision,  maisbien 
celle  pratiquee  dans  les  usages  civils , il  a 6ie  ajoute  un  groupe  d’unites  donl 
la  parfaite  exactitude  est  garantie  par  le  nom  de  son  cxecuteur,  Gambey. 

Ces  unites  sont  : 

1 Metre  en  laiton  divise  ; 

1 Litre 

1 Kilogramme  en  laiton  divise  dore. 

((  3®  Enfin,  pour  couronner  cette  offrande,  M.  le  ministre  du  commerce  a 
fait  ajouter  un  metre  type,  que  je  fais  construire  en  ce  moment , et  qui  sera 
compare,  avec  le  plus  grand  soin,  a\ec  Ic  metre  prototype  enplatine,  depose 
aux  Archives  de  I'Etal. 
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((This  metre  w ill  be  it  bout  and  d trait.  By  means  of  a second  rule  to  wliich 
it  will  be  fastened,  at  one  end,  it  will  fornj  a borda-thermotneter.  By  this 
addition,  the  absolute  length  of  the  metre,  and  its  temperature,  at  any  mo- 
ment, will  be  perceived.  These  two  rules  will  necessarily  be  made  of  two 
different  metals.  The  metre  will  be  of  steel,  and  the  other  which  supports  it, 
will  be  of  bronze.  The  difference  of  dilatation  between  these  two  metals  is 
great  enough  to  give  appreciable  divisions  on  the  two  corresponding  scales, 
drawn  near  the  free  ends  of  the  two  rules.  1 will  give  you  the  details  of  the 
construction  of  this  standard  metre,  when  1 shall  send  you  the  results  of  my 
experiments  upon  the  dilatation  of  the  two  metals  and  of  the  comparison 
of  this  metre  with  its  prototype.  1 am  also  about  to  verify  the  brass  weights, 
and  the  measures  of  capacity.  So  soon  as  all  shall  be  accomplished,  the 
w hole  shall  be  forw  arded  to  you  in  good  order,  n 


The  system  of  weights  and  measures,  of  which  we  possess,  according  to 
the  above  enumeration,  complete  specimens  of  all  the  component  instru- 
ments and  utensils,  is  called  the  metrical  decimal  sijstan  : metrical,  be- 
cause it  is  founded  upon  and  derived  from  ihe  metre,  unit  ol  measures  of 
length  ; decimal,  because,  in  all  the  multiples  and  divisions  of  the  metre, 
and  of  the  other  units  of  the  system,  it  is  proceeded  by  decimals  or  tens  : 
thus,  tens,  hundreds,  thousands,  tens  of  thousands  ; and  tenths,  hundredths, 
thousandths,  etc. 

But  the  metre  itself,  the  unit  of  measures  of  length,  or  of  lineal  measures, 
the  measure  analagoiis  to  our  yard  (which  it  a little  exceeds  in  length),  the 
base  of  the  whole  system,  what  is  it?  and  how'  was  it  obtained? 

Here  is  the  history  (Aihemetre. 

The  metrical  system  was  one  of  the  earliest  productions  of  the  first  revo- 
lution. Prior  to  1781),  France  was  divided  into  numerous  large  provinces, 
which  formerly  had  been  so  many  independent  dukedoms  and  principali- 
ties. All  these  had  long  been  united  to  form  I he  one  great  French  monarchy. 
But  the  union  had  been  effected  gradually,  at  different  epochs,  and  upon  dif- 
ferent conditions.  Each  province,  long  after  its  independent  political  exis- 
tence had  ceased,  merged,  by  virtue  of  conquest,  or  marriage  alliance, 
or  treaty  , in  the  overshadowing  monarcliy  , retained  its  peculiar 
laws,  customs  and  privileges.  Thus,  Brittany , Picardy,  Normandy , 
Champagne,  Guienne,  Burgundy,  Provence,  Languedoc,  Anjou,  and 
numerous  other  territorial  divisions,  arrived  at  the  revolution  of  1789, 
each  with  its  peculiar  system  of  weights  and  measures.  The  result 
was  such  a perpetual  and  intolerable  confusion  of  ideas,  and  collision 
of  interests,  that  one  of  the  earliest  cares  of  the  Constituent  Assembly 
w as  to  provide  for  this  crying  evil  a prompt  remedy.  Radical  reformation  of 
the  w^eights  and  measures  of  France  was  resolved  on.  In  1790,  in  the  midst 
of  its  eventful  political  transformations,  the  Assembly,  upon  the  motion  of 
Talleyrand,  one  of  its  members,  charged  the  Academy  of  Sciences  to  devise 
a system,  which,  founded  upon  unalterables  principles,  upon  the  laws  of 
Nature,  should  establish  order  and  uniformity,  in  ])lace  of  the  chaos  wliich 
prevailed  in  France,  and  be  at  Ihe  same  time  of  a character  to  admit  of 
extension  over  all  (he  nations  of  the  earlh.  The  Academy  addressed  itself 
seriously  andintolligenlly  to  its  work.  It  resolved  that  Ihe  unitol  lineal  mea- 
sures should  be  the  basis  of  the  new  svstem;  that  this  unit  should  be  called 


% 


i 
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« Ce  metre  sera  a bout  el  a trait ; il  consliluera  un  Ihermonietre  de  Borda, 
an  moyen  dTine  seconde  regie  siir  laquelle  il  sera  fixe  par  rune  de  ses  ex- 
ir^mites.  Parcette  addition,  on  aura  a chaque  instant,  soil  la  longueur  ab- 
solue  du  metre  , soil  sa  temperature. 

t(  Les  deux  regies  seront  n&essairement  de  deux  melaux  differents  : le  metn* 
sera  en  acier,  et  Pautre,  qui  le  supporte,  sera  en  bronze  ; la  difference  dans 
la  dilatation  de  ces  deux  metaux  est  assez  grande  pour  donner  des  divisions 
appreciables  sur  les  deux  echelles  correspondantes,  tracees  vers  lesextre- 
niit^s  fibres  de  ces  deux  regies. 

f Je  vous  marquerai  les  details  de  construction  de  ce  metre-type,  lorsque 
je  vous  adresseraile  resultat  de  mes  experiences  sur  la  dilatation  des  deux 
melaux,  ainsi  que  ceilx  de  sa  comparaison. 

u Je  me  dispose  aussi  a verifier  les  poids  en  laiton  et  les  mesures  de  capa- 
cite.  Aussitot  que  ces  travaux  seront  termines,  le  tout  vous  sera  remis  en 
bon  ordre.  n 


Le  systeme  de  poids  et  mesures  dont  nous  possedons,  d’apres  renumera- 
tion ci-dessus,  une  collection  complete  de  tons  les  instruments  et  appareils, 
se  nomme  le  systane  meirique  dedniaL — JUdrique,  parce  qu’il  est  base  sur 
le  metre,  ITmite  de  longueur,  duquel  derivent  toutes  les  unites  du  systeme  ; 
decimal,  parce  que  tons  les  multiples  et  divisions  du  metre  el  des  autres 
unitfe  se  font  par  dhimales,  de  dix  en  dix  : par  exemple  : dix,  cent,  inille, 
dix  mille,  etc. ; dixieme,  centieme,  millieine,  dix  millieme,  etc. 

Mais  qu’est-ce  que  le  metre  lui-meme,  ITmite  de  longueur  on  de  me- 
sures lineaires,  la  mesure  analogue  a notre  yard  (qu'il  excede  un  pen  en 
longueur),  la  base  du  systeme,  et  comment  Va-t-on  obtenu?  Void  I’his- 
toire  du  metre  ; 

Le  systeme  metrique  fat  ITin  des  premiers  fruits  de  la  premiere 
revolution  frangaise.  Avant  1789,  la  France* se  divisait  en  de  nombrousos 
provinces,  qui  furent  autrefois  des  duches  et  des  principautes  inddpen- 
dants.  Toutes  ces  provinces  etaient  depuis  longtemps  reunies  pour  con- 
stituerla  grande  monarchie  francaise.  Mais  cette  reunion  s’dait  effecluee, 
successivement,  a diverses  epoques  et  a des  conditions  differentes ; et  chaque 
province,  dont  Fexistence  politique  independante  s'etait  depuis  longtemps 
eteinle,  absorbee,  par  la  monarchie  grandissante , en  vertu  de  conquet(\ 
de  trailes,  ou  de  manages  des  souverains,  gardait  ses  propres  lois , cou- 
tumes  et  privileges.  Ainsi,  la  Bretagne,  la  Picardie,  la  Normandie,  la  Cham- 
pagne, la  Guienne,  la  Bourgogne,  la  Provence,  le  Languedoc,  PAnjou,  etc., 
arrivaient  a la  revolution  de  1789,  chacune  avec  son  {systeme  special  de 
poids  et  mesures.  11  resultait  de  cet  etat  de  choses  une  confusion  intolerable 
dans  les  affaires,  et  une  telle  collision  dTnterets,  que  ITm  des  premiers 
soins  de  PAssemblee  constituante  fut  de  trouver  un  prompt  remwie  a ce 
mal  criant.  La  reforme  radicale  des  poids  et  mesures  cle  France  fut  resolue. 
En  1790,  au  milieu  des  grands  evenements  politiques  (jui  marquerent  cette 
epoque,  PAssemblee,  sur  la  motion  de  Talleyrand,  Pun  de  ses  meml)res, 
ordonnaaPAcademie  des  Sciences  de  chercher  un  systt.Mno,lequel,fonde  sni- 
des principes  invariables,  sur  les  lois  de  la  nature  meme,  etablirail  Pordre  et 
Puniformite,  a la  place  du  chaos  qui  regnait  en  France,  el  serait,  en  mC*ine 
temps  susceptible, par  son  extension  an  dehors,  iledevenirun  ji>ur  ie  lieiuiai 
unirait  toutes  les  nations  de  la  lerre.  L'Acadeniie  se  mil  serieuseinent  el  sa- 
vamment  a Pa'iivre.  File  resniu!  qne  Pnnile  des  mesures  d(‘  longueur  serait 
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metre  (from  (he  greek  u.£T(iov,  measure) ; auJ  furllier  lhal  the  length  of  the 
metre  should  he  the  teu  m'liriovth  pari  oja  iinadraut  of  llie  earths'  yneridian  : 
lhatistosay  the  ten  millionth  part  of  the  distaucefromlheequatorto  the  pole ; 
or  onelink  of  a chain  of  ^0  millions  equal  links,  that  would  extend  entirely 
around  our  globe,  passing  over  the  poles*  They  adopted,  30  april  1799,  a 
provisional  metre,  the  length  of  which  was  deduced  from  the  measurement 
of  the  meridian,  made  some  forty  years  previously*  in  Peru,  by  the  distin- 
guished french  geometer  Cailleor  Lacaille.  I'or  greater  certainty,  however* 
a new  trigonometrical  measurement  of  the  meridian , viz  of  that  passing 
through  France,  from  Barcelona  to  Dunkirk,  and  capable  of  prolongation, 
North,  from  the  isle  de  Wight,  through  England'and  Scotland,  was  ordered 
and  effected.  The  northern  portion  was  confided  to  Roy,  Mechain  and 
Delamhre,  while  MM.  Biot  and  Francois  Arago,  the  illustrious  astronomer 
whom  France  and  science  have  just  lost,  prolonged  the  meridian  toward  the 
South,  through  Spain,  to  Formentera,  one  of  the  Balearic  islands,  in  the  Me- 
diterranean sea,  on  the  eastern  coast  of  Spain.  These  french  geometers 
were  aided  by  the  Spanish  commissioners  Chaix  and  Rodriguez.  It  was  his 
able  cooperation  in  this  work,  during  the  years  1806  and  1807,  that  won  for 
Arago  admission,  at  the  early  age  of  twenty  three,  into  the  Academy  of 
Sciences  of  Paris,  as  successor  of  the  illustrious  Lalande.  Every  subsequent 
year  of  Arago’s  life  heaped  proof  upon  proof  that  this  signal  honour  was  not 
misplaced.  From  this  measurement  was  deduced  the  definitive  and  actual 
mclrc,  <(  That  meridian  was  selected)),  says  Mr  Silbermann,  anot  because  it 
was  in  France,  but  because  it  was,  in  Europe,  the  longest  arc  of  a meridian 
the  two  extremities  of  which  would  rest  upon  the  level  of  the  sea,  and  within 
convenient  distance  of  France.  » Mr  Silbermann  affords  me  the  following 
interesting  historical  passage  relative  to  the  scientific  labours  which  resul- 
ted in  the  production  of  the  metre. 


a That  gigantic  w'ork,  accomplished  in  the  whirl  of  the  revolutionary 
storm,  was  not  to  be  achieved  as  the  selfish  work  of  France  alone.  Such 
was  not  the  will  of  the  french  people.  Tlu^  government  of  that  day 
invited  foreign  nations  lo  cooperate  in  the  definitive  work,  by  the  for- 
mation of  a congress  composed  of  the  most  eminent  learned  men  of  each 
country. 

'file  commission  of  weights  and  measures  was  composed  of 

Missrs  Anae,  of  the  Batavian  Re])ul)lic. 
de  Balbe,  of  Sardinia. 

Berthollet,  of  France. 

Borda,  — 

Brisson,  — 

Coulomb  — 

Darcet,  — 

Delambre,  — 

Bugge,  of  Denmark. 

Ciscar,  of  Spain. 

Fabrony,  of  Toscany. 

Franchini,  of  the  Roman  Republic. 


r 
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la  base  du  nouveau  systeme,  --  que  cetle  unite  senommerail  metre  (du  grec 
u£Tpov,  mesure),  — et,  de  plus,  (jue  la  longueur  du  metre  serail  la  dix  mil- 
lionicme  jiartie  du  quart  du  mcridicn  terrestre  : e’est-a-dire  la  dix  millio- 
nieme  partie  de  la  distance  comprise  entre  le  pole  boreal  et  I’Equaleur;  ou 
un  anneau  dTme  chaine,  se  composant  de  40  millions  d’anneaux  egaux,  qui 
s’etendrait  autour  de  notre  globe,  en  passant  surles  poles.  L’on  adopla,  le 
30  avril  1799,  un  metre  provisoire,  deduit  de  la  mesure  de  fare  meridien 
que,  quaranle  ans  auparavant,  au  Perou,  le  geometre  franqais,  Caille  ou 
Lacaille  avail  determine.  Cependant,  pour  plus  desurete,  des  geomelresdis- 
tingues  furent  charges  de  mesurerspecialementun  autre  meridien, — e’est-a- 
dire  celui  passant  par  la  France,  de  Barcelonea  Dunkerque,  et  qu’on  pourrait 
prolonger  aa  Nord  de  file  de  Wight,  a travers  fAngleterre  et  fEcosse.  Ce 
travail,  pour  la  partie  septentrionale  du  meridien,  fut  confie  a Roy,  Mechain 
et  Delambre;  tandis  que  Biot  et  Francois  Arago,  f illustre  astronome,  que  la 
France  et  la  science  viennent  de  perdre,  prolong^rent  ce  meridien  au  Sud, 
a travers  I’Espagne,  jusqu’a  P'ormentera,  fune  des  Baleares,  lies  de  la  Me- 
diterranee,  non  loin  des  coles  orienlales  de  I’Espagne.  MM.  Chaix  et  Rodri- 
guez, commissaircs  espagnols,  preterent  aux  geometres  franqais  le  concours 
de  leurs  lumieres  et  de  leur  zele.  Ce  fut  sa  cooperation  eclairee  et  perseve- 
rante  dans  ces  travaux  scientifiques,  pendant  les  annees  1806  et  1807, 
qui  OLivrit  a Arago,  a fage  de  23  ans,  les  portes  de  f Academic  des 
Sciences  de  Paris,  comme  successeur  de  fillustre  Lalande  ; et  a parlir  de 
cette  epo(jue,  a chaque  pas  dans  sa  carriere  scientifique,  Arago  ne  cessa 
de  donner  des  preuves,  de  plusen  plus  convaincantes,  que  cel  honneur  si- 
gnale  ifetait  pas  mal  place.  Ce  fut  de  ce  meridien,  dont  la  longueur  etait 
ainsi  determinee,  que  fon  a deduit  le  metre  detinilif  actuel.  ((  Ce  meridien 
if  a pasete  choisi,  dit  M.  Silbermann,  parceqifil  traversait  la  France,  mais 
bien  parce  qu'en  Europe  cTTait  le  plus  long  meridien  qu’on  putchoisira 
proximitede  la  France,  et  qui  put  appuyer  ses  deux  extremites  sur  le  niveau 
des  mers.  » M.  Silbermann  me  fournit  un  passage  histori(jue  inleressant 
relatifa  ces  travaux  scientifiques  qui  nous  donnerent  le  mhre. 

<(  Execute  au  plus  fort  de  la  tourmente  revolutionnaire,  ce  travail  gigan- 
tesque  ne  devait  pas  etre  f o?uvre  egoiste  de  la  France,  et  telle  n’etait  pas  la 
volonte  du  peuple  franqais.  Le  Gouvernement  d’alors  invita  les  puissances 
elrangeres  a cooperer  au  travail  definitif,  en  instituanl  un  congresuniversel. 
compose  des  savants  les  plus  illusti'es  de  chaque  pays. 

Cette  commission  des  poids  et  niesures  fut  composee  de 

MM.  Anae,  envoye  par  la  Republique  batave, 
de  Balbe,  envoye  par  la  Sardaigne. 

Berthollet,  membre  do  flnstitut  de  France  e!  d'EgypIe. 

Borda,  — — 

Brisson,  — — 

Coulomb,  membre  de  flnstitut  de  France. 

Darcet,  — — 

Delambre,  — — 

Bugge,  envoye  par  le  Danemark. 

Ciscar,  envoye  par  fEspagne. 

Fabroni,  envoye  par  la  Toscane. 

Franchini,  envoye  par  la  Flepublique  romaine. 
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Haiiy5  ut  France. 

Lagrange,  — 

Laplace  — 

Lefebvre-Gineau,  — 

Legendre,  — 

Mascheroni,  of  the  Cisalpine  Republic, 
Mechain,  of  France. 

Monge,  — 

Multedo,  of  the  Ligurian  Republic. 
Pedrages,  — 

Prony,  of  France. 

Tralles,  of  the  Swiss  Republic. 
Van-Swinden,  of  the  Batavian  Republic. 
Vandermonde,  of  France. 

Vassal),  of  Piedmont. 

Lenoir,  of  France. 

Fortin,  — 


« Lavoisier,  Tillet,  and  General  Meunier  took  also  an  active  part  in  tlie 
work ; but  unhappily  their  cooporation  was  of  short  duration. 


<(  That  illustrious  commission  took  into  consideration  the  works  already 
accomplished , tested  them,  discussed  them,  and  deduced  from  them  the  new 
system , thanks  to  the  untiring  zeal  of  several  of  its  members,  such  as 
'Iralles  and  Lefebvre-Gineau,  who  undertook  the  performance  of  the  experi- 
ments of  precision.  It  was  Lenoir,  a french  artist,  who  made  the  jncire,  and 
the  apparatus  relating  to  it.  Fortin,  a french  artist  also,  made  the  kilo- 
qramm  and  its  apparatus. 

« Tralles,  as  reporter  of  the  Commission,  presented  the  platinum  proto- 
types, first  to  the  Institute  of  France,  and  afterwards  to  the  Legislative  Body. 
It  is  thus,  that  beneath  the  aegis  of  this  most  illustrious  commission,  and  by 
the  unwavering  will  of  the  Legislative  Body,  the  new  system  of  weights  and 
measures  was  substituted  in  place  of  the  "old  : endowing  the  world  with 
units,  which  may  be  accepted  by  all  civilized  nations.n 


The  original  provisiotml  metre,  deduced  from  the  old  measurement  by 
Lacaille,  in  Peru,  was,  to  the  great  honour  of  that  geometer,  almost 
inappreciably  different  in  length  from  lhat  definilivciy  adopted,  after  the 
great  special  trigonometrical  measurement  of  the  meridian  above  described. 
I'or  all  practical  and  commercial  purposes,  for  all  purpo.ses  not  purely  scien- 
tific and  theoretical,  it  is  the  same.  The  length  of  the  definitive  or  legal  lueire 
is  about  3 feel  3 1/3  inches  our  measure ; or  39.370091  inches  of  the /od- 
lish  imperial  j/nrd,  exactly. 

•\ndnow,  before  proceeding  to  explain  the  metrical  system,  let  me  establish 
here,  as  its  faithful  historian,  a tact  touching  tins  last  trigonometrical  measu- 
rement of  the  Meridian,— that  of  1806  and  1807,— from  which  the  definitive 
mclre  now  recognized,  was  deduced.  All  scientific  men  admit  lhat  there  was 
error  in  that  mea.surement,  — lhat  it  was  not  exact,  — and  therefore,  lhat 
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llaCiy,  membre  de  I’Institut  de  France. 

Lagrange,  — — 

Laplace,  — — 

Lefebvre-Gineau,  — — 

Legendre,  — — . 

Mascheroni,  envoye  par  la  Bepublique  Crsalpme. 

Mechain,  membre  de  ITnstilut  de  France. 

Monge,  membre  de  I'lnstitut  de  Fi'ance  et  d’Egyple. 

Multedo,  envoye  par  la  Bepublique  ligurienne. 

Pedrayes,  envoye  par  I’Espagne. 

Prony,  membre  de  I’lnstitut  de  F’rance.^ 

Tralles,  envove  par  la  Bepublique  Helvetique. 

Van-Swinden',  envoye  de  la  Bepublique  Batave. 

Vandermonde,  membre  de  I’lnstitut  de  France. 

Vassali,  envove  par  le  Piemont.  1 

Lenoir,  artiste  fran(;ais  qui  a execute  le  metre  et  les  appareds  y relatifs, 

Fortin,  artiste  franqais  cpii  a execute  le  kilogramme  el  les  appareils  y 
relatifs. 

« Ont  encore  pris  part  direcle  a cette  oeuvre,  quoique  malheureusement 
leiir  concours  n ail  ou  (]uc  peu  de  duree,  Lavoisier,  puis  lillet  et  le  general 

Meunier. 

« Cette  illustre  Commission  requt  communication  des  travaux  deja  faits,  les 
verifia,  les  commenta,  et  en  deduisit  le  systfeme  nouveau,  grace  aux  soins 
infatigables  de  quelques-uns  de  ses  menihres,  tels  que  Tralles  et  Lefevre- 
Gineau,  qui  se  chargerent  des  travaux  de  precision. 


(( Tralles,  on  sa  qualite  do  rapporteur  de  la  commission,  apres  les  a\  oir  pre- 
sentes  a ITnstitiit  de  France,  presenta  les  prototypes  en  platine  au  Corps 

It^gislatif.  . . , . -u  I 

aC’est  ainsi  que,  sous  Tegide  do  la  Commission  la  plus  illu^lre  et  sous  la 

volonte  du  Corps  legislatiL  le  nouveau  systeme  des  poids  et  mesures  rem- 
placa  les  vieux  errements  et  dota  le  niunde  d unites  acceptables  pour  toules 

les  nations  civilisees.  w 

Au  grand  honneur  de  ce  savant,  le  premier  m^^lre  provisoire,  deduit  de  la 
mesure  de  Fare  du  meridien  determine  par  Lacaille.  au  Perou,  differa  d une 
quantite  presqii’inappreciable  du  metre  delinilivemcnt  adopte,  d apies  le 
meridien,  mesure  specialement  a cet  efiet,  dont  nous  a\tms  parle  ci-dessus. 
Pour  tous  les  besoins  pratiques  et  commerciaux,  pour  tons  les  besoins  qui  no 
sont  pas  purement  scienliti(iues  et  lli«'oi'i([ues,  les  deux  metres  neiont  qu  un. 
La  longueur  du  nuTre  delinilif,  legal,  est  d’environ  3 feet  3 1 3 imlws  des 
mesures  amcricaines,  ou  39,370001  hultes  du  jjmd  imperial  de  la  Giande- 
Bretagne,  exactement. 

Et  mainlenant,  avant  d’expliquer  le  systeme  metrique,  je  dois,  en  lnst(^rien 
fidele,  constater  un  fait  relatif  aux  operations  trigonometriques  laites  en  180n 
et  1807,  qui  nous  ont  donne  le  metre  delinilif.  'Ions  les  savants  reconnaissent 
aujourd’hui  qu’il  y avail  erreiir  dans  ces  operations,  — ([ue  la  mesure  trou- 
vee  pour  le  meridien  n’etait  pas  scrupuleusement  exacle,  et.  en  conse- 
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while  the  melre.  deduced  from  it  is  more  near  to  absolute  truth  than  the 
former  provisional  metre,  deduced  from  Lacaillc’s  measurement,  yet  it  isitself 

imperfect,  being  a Uitlc  two  short.  The  provisional  metre  was  /i/t3  lines 

2')6 

in  length.  The  actual  or  legal  hietre  is  'ii^Gsin  length.  According 


lOOU 


to  Delambre,  this  is  ^ of  a line,  or  perhaps  only  ^ ofaliiie.toolittle. 

Puissant  thought  this  error  slightly  greater.  AlUhcse  differences  are  inappre- 
ciable, except  for  rigorously  theoretical  purposes.  Mediain  himself  acknow- 
ledged afterw  ards,  what  he  concealed  from  the  commission,  that  the  latitude 
winch  he  found  for  Barcelona,  in  the  measurement  of  1806-7,  was  not  very 

'^^^ccordin^  to  Bessel  (.\str.  Nadir.  18fr2),  the  distance  from  the  equator 
to  the  polo 'contains  10.000,855  metres  ( 6210  miles  -f  1335  yards).  .Ac- 
cording to  Puissant,  that  distance  contains  10,001,290  metres.  According 
to  Chazallon  that  distance  contains  10,001.790  metres  (in  our  measure 
6211  miles  4-  5973  yards).  Thus,  the  distance  of  10,000,000  metres,  esta- 
bUshed  in  1806-7,  as^the  distance  from  the  equator  to  the  pole,  is  too  small 
bv  935  vards  according  to  Bessel ; by  lUO  yards  according  to  Puissant ; and 
bv  1957  vards  according  to  Chazallon.  The  great  trigonometrical  surveys  in 
India  (1832-/*2)  afford  slightly  varying  results  : but,  I again  repeat  that 
pratically  these  differences  amount  to  nothing  when  applied  to  the  melre 
as  the  unit  of  long  measure , for  commercial  purposes. 

We  have  thus  obtained  the  metre,  unit  ol  long  or  lineal  measure,  the 
base  upon  which  the  metrical  system  is  built. 

Now  for  its  multiples  and  divisions.  . , 

The  nomenclature  which  has  been  invented  for  the  new  system  is  m- 
"enious  convenient  and  learned.  It  is  the  latter  quality,  probably,  which, 
causin"  groundless  apprehensions  of  the  difliculty  of  the  ta.sk,  induces  most 
persons  to  refuse  the  little  time  that  is  really  necessary  for  the  clear  com- 

The  nomenclature  is,  in  fact,  simple,  easily  understood  , easily  remem- 
bered by  all,  and  by  those  who  hasethe  slightest  pretention  to  classical 
learnin'’-,  ills  understood,  and  remembered,  from  its  first  announcement , 
without  the  slightest  effort.  The  nomenclature  has,  besides,  the.  caidinal 
merit  of  being  suggestive  of  the  thing  signified.  The.  name  instantlfi  sugfjests 
the  amount,  anitilie  nature  of  the  mensure.  One  has  but  to  fix  in  his  me- 
morv  twelve  short  words,  with  their  meaning,  and  the  difficulty  is  maste- 
red.'I't  is  the  simple,  natural,  and  systematic  combination  of  these  twelve 
words  that  makes  up  the  whole  nomenclature  of  the  system.  These  wmrds 
are  no  more  french  than  they  are  english  ; and  it  is  no  less  and  no  more 
difficult  for  a Frenchman  to  learn  them,  than  it  is  for  any  foreigner.  They 
are  appropriate,  therefore  , for  universal  adoption. 

These  twelve  words  are,  in  the  first  place  , four  of  the  ascending  series, 
expressing  the  multiples , or  augmentations  of  the  metre  and  other  units. 
These  are^all  derived  from  the  Greek.  They  are  ; 
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Deca 

Hecto 

Kilo 

Mvria 


signifying 


ton. 

hundred, 
thousand, 
ten  thousand 
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qiience,  iiue  le  metre  qui  en  est  deduit,  tout  en  apiirochant  de  la  veritd  abso- 
luepliis  pres  que  le  premier  metre  pro\i.soire,  ne  Palteint  pas  tout  a fail.  Ile.st 

un  pen  irop  court.  La  longueur  du  metre  provisoire  etait  de  t|A3  li-nies 

1(11)0  ” 

(,elle  du  metie  deliniiif,  legal,  esi  <le  ,')/(3  lignes.  Lelte  longueur,  selon 

Iklanihrc,  serait  (rop  coiirte  de  d'lme  ligneou  peut-etrede  d’niic 

ItlOt)  5 ()()() 

ligne  .seuleinent  : et,  selon  Puissant,  don  pen  plus.  Toiites  ces  diflV-rences, 
soul  nulles,  excepte  pour  les  he.soins  rigoui-eusement  theoriques  Mi'-chaiii 
ui-meme  a reconmi.  depuis,  ce  (pfil  cacha  a la  commission,  savoir  (luela 
latitude  (ju  il  avaittrouvee  pour  Barceloiie.  en  1806-7  ne  ful  pas  tre’s-sarc. 

Selon  Bessel,  (Astr.  ]\achr.  18f|2)  la  distance  comprise  entre  I'enua- 
teiiret  le  pole  contiendrait  10,000,855  mdtres  (6210  lai/cs  -L  1335 
Selon  Puissant,  cette  distance  serait  de  10,001.290  metres;  e't  selon  Chazal- 
lon de  10,001.790  metres  (6211  miles -k  51173  yunls,  mesures  ameri- 
cames^et  anglaises).  Ainsi.  la  distance  de  lO.OOO’.OOO  metres,  clablie  en 
1806-/,  comme  cede  de  I’equateur  an  jiole  serait  (rop  faihle  de  935  uarch 
se  on  Bessel : de  UlO  ipmis,  selon  Puissant,  et  de  1957  ipmls,  selon  Clia- 
zallon.  Les  grandes  Iriangiilations  faites  dans  les  Indes  (1832-/|2i  donnent 
lies  resultals  pen  differents  de  ceux-ci  ; je  le  repete,  jioiir  tons  les  liesoins 

dll  commerce,  et  de  la  vie  ordinaire,  ces  differences  sont  ah.solument  nulles 
Clans  leur  a[)plicaIion  an  migre. 

Nous  avons  ainsi  obteiui  !e  ineire,  unite  de  la  longueur  on  dos  mesures  li- 
neaires,  base  sur  laqueile  est  appuye  tout  le  systtune. 

Pas.sons  maintenant  a ses  multiples  el  sous-inultiples.  La  nomenclature 
que  I on  a iinaginee  pour  le  nouveau  svstemo  est  ingenieuse.  commode  et 
savante.  G est  cette (lerniere  qiialitepeut-etre,  qui,  en  donnant  lieu  adesidees 
bien  fans.ses  des  ditficnltes  du  systeme,  est  caii.se  que  beaucoup  de  per- 
sonnes  liiirefusent  lepeudetemps  qui  estreellement  neces.saire  pourle  com- 
prendre.  Lefait  est  que  cette  nomenclature  est  simple,  facile  a comprendre 
et  facile  a retenir.  Poiirceiix  qui  connaissent  taut  soil  pen  le  latin  et  le  "rec" 
la  nomenclature  du  systeme  est  comprise  du  premier  abord,  sans  les 
moindres  idforts.  De  plus , les  denominations  possedent  le  merite  pre- 
cieux  de  suggeier  a 1 instant,  la  nature  et  les  rpiantites  ties  mesures.  11  ne 
s agit  que  (Papprendre  douze  mots,  et  de  se  fainiliariser  avec  les  idees  nu’ils 
representent,  et  toute  difliculLe  est  vaincue.  Cost  dans  la  coinbinaison 
simple,  iiaturelle  et  sysfematiquo  de  ces  douze  mots,  que  consiste  toute  la 
nomenclature  du  systeme.  Ces  mots  ne  soul  pas  plus  franqais  qu’anglais.  fls 
lie  sont  ni  plus  in  moms  difliciles  aapprendre  pour  im  francais  que  pour 
tout  autre  elranger.  11s  poiirraient  done  etre  univer.sellemenl  adoptes. 


Ce.s  douze  mots,  sont:  d’abord  guatre  de  la  serie  ascendante,  pour  expri- 

mer  les  multiples  ou  les  augmentations  du  metre  et  des  aiilres  unites.  Ils 
denvent  lous  du  (free,  ce  sont : 

Deca,  (jui  vcni.  dire  di\. 

t I 


Deca, 

Hecto, 

Kilo, 

Mvria. 


dix. 
cent, 
mille. 
dix  mille. 


T 
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NeU  we  have  three  words  of  the  descending  series , expressing  the  diui- 
sions,  or  diminutions  of  the  metre,  and  other  units.  These  are  all  derived 
from  the  Latin.  They  are  : 


Deci 

Cent! 

Milli 


signifying 


tenth. 

lumdredth. 

thousandth 


Now  prefix  these  seven  words  to  the  word  metre,  which  we  already  know 
the  meaning  of,  and  we  have  the  complete  nomenclature  of  long  measure 
under  the  french  metrical  system.  Thus  : 


The  myriametre 
The  kiiometre 
The  hectometre 
The  decametre 
The  metre 
The  decimetre 
The  centimetre 
The  millimetre 


IS 

is 

is 

is 

is 

is 

is 

is 


10,000  metres. 
1,000  — 


100 

10 

1 

1 


metre. 

10  of  a metre 
1/100  — 
1/TOOO  — 


The  instrumetas  of  long  measure , established  by  law , and  used , under 
he  metrical  system,  are  as  follows  : a double  decametre,  a decaine  r , 
lemi-decametre , a double  metre  , a metre  (used  in  commerce  as  our  yard- 
stick) a demi-metre,  a double  decimetre,  and  a decimetre. 

The  kilometre  is  generally  used  as  the  itinerary  measure  under  this  s\s- 

A rad  wayls  so  many  kilometres  in  length  : Versailles  is  20  kilome^es 
south-west  of  Paris.  The  kilometre  is  equal  to  1093  ‘/^  of  our  yards.  Our 
mile  is  equal  to  1609  metres  ; or  1.609  kilometre. 

Measures  of  surface,  or  land  measures* 

The  unit  is  called  are.  from  the  latin  area,  an  open  space,  superficial  ex- 
tent area  The  arc . unit  of  land  measures , signifies  the  superlicial  extent 
contained  within  a square  of  which  each  side  is  10  metres  m length,  t is 
Serefore  10  metres  square,  and  contains  100  square  metres.  We  have  then, 
by  the  combination  of  words  above  described 


The  hectare 
The  are. 

The  centiare 


10,000  square  metres, 

100 

1 square  metre. 


Under  the  metrical  system , the  hectare  is  usi  d to  express  quantities  of  land, 
as  the  acre  with  us.  The  hectare  is  equivalent  to  not  quite  2'k  acres,  our 
measure  or  to  2./i711^3  acres  exactly.  The  land  measurer  s chain  is  a 
decametre  ! 32  feet  9 . 700910  inches) , of  wliu  h each  link  is  two  decimetres 

in  length. 


< 


Puis,  trots  mots  de  la  serie  descondante,  pour  expriiiior  les  soiis-inultiples 
ou  divisions  du  metre  et  des  autres  unites.  Hs  derivenl  tous  du  latin  ; cc 
sonl  : 

Deci,  qui  veut  dire  dixieme. 

CeiUi,  — ceiilieme. 

Milli,  — millieme. 

Maintenant,  cn  mettant  ces  sept  mots  devant  le  mot  meirr^  dont  nous 
savons  deja  la  signification,  nous  aurons  la  nomenclature  complete  des  me- 
sores  de  longueur. 

Le  myriametre  vaut  10,000  metres. 

Le  kilometre  — 1,000  metres. 

L'liectomelre  — 100  met  res. 

Le  decametre  — 10  metres. 

Le  metre  1 metre. 


Le  decimetre  — 
Le  centimetre  — 
Le  millimetre  — 


1/10  d'un  metre. 
1 '100  d’un  metre 
1/1000  d'un  metre. 


Les  mesures  de  longueur  etablies  par  la  loi,  et  en  usage  dans  ce  systeme, 
sont ; le  double-decametre,  decametre,  deini-decainetre,  double-metre, 
tnetre  (analogue  au  ijard  americain),  demi-melre,  double-decimtdre  et  de- 
cimetre. 

Lq  kilominre  seride  mesure  itineraire,  et  correspond  au  milr  americain. 
In  chemin  defer  a tanl  de  kiloimTres.  Versailles  est  a 20  kilometres S.O.  de 
Paris.  Le  kilometre  \aut  1093  112  des  ijanls  amcricains.  Le  mi/c  vaut 
1609  metres  ou  1 .609  kilometre. 


Mesurrs  de  siiperfieie,  ou  mesurea  agrairea 


LTmite  se  nomme  are,  de  latin,  area,  superficie.  L'arc,  I nnite  des  me- 
sures agraires,  \eut  dire  une  portion  do  surface  comprise  dans  un  carre 
dont  chaque  cote  a 10  metres  de  longueur. 

C’estdonc  un  decametre  carre,  et  il  rontient  100  metros  carres.  La  com- 
binaison  des  mots,  dont  nous  avons  parle  plus  haul,  donne  pour  denomina- 
tion des  mesures  agraires. 

Hectare  qui  vaut  10,000  metres  carres. 

Are  --  100  metres  carres. 

Centiare  — 1 metre  carre. 

L'hectare,  qui  sert  dans  ce  systeme  comme  Vacre  chez  nous  pour  mesu- 
rcr  des  quantites  de  terre,  n'equivaut  pas  tout  a fait  a 2 1/2  acres.  11  vaut 
cxactcnient  2./i71U3  acres.  La  ebaine  d'arpenteur  est  un  decametre 
(32  feet  -f  9.700910  na/ics)  dont  chaque  anneau  a 2 decimetres  de  long. 


V 


V 
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ffeastirea  of  volume  , or  i^iolicl  measures. 

The  unit  is  called  slera  , from  liie  grecli  czszeo; , solid. 

The  sUTt%  unit  of  solid  measure,  is  the  iuhcof  a metre,  and  signifies  the 
amount  of  malter  contained  in  a mass  one  metre  long,  one  metre  broad , 
and  one  metre  high;  or  in  a solid  body  of  six  cijual  sides,  like  a die,  of 
which  each  side  isone  metre  square.  \Ve  have  then,  by  the  combination  of 
words  above  describ(‘d,the  followingdenominations  indicative  of  solid  mea- 
sure . \iz.  : 


he  Decastere 
Store 
Decistere 


which  is  10  cubic  metres. 

~ 1 cubic  metre. 

Vio  ^ cubic  metre. 


The  stere  of  the  metrical  system  is  eciual  to  3.). 31658  english  cubic  feet. 
The  instruments  in  common  use,  established  by  law,  for  measures  of  vo- 
lume, or  solid  measure  are,  [he  demi-dccaslere , the  doulde  sieve  'and  the 
stere.  Tliese  instruments  are  used  chielly  for  measuring  firewood.  The  demi- 
decastei  e is  not  (|uite  equivalent  to  1 of  our  cord. 


Measures  of  rapaeUy 

I.IOLII),  AM)  DRV  MKASCRK. 


The  unit  is  called  litre,  from  Atrpa  ( greek)  a measure  of  liquids.  The  litre, 
unit  of  measures  of  capacity,  is  a vessel  containing  the  cube  of  the  loitlifjurt 
of  the  metre;  or  the  cube  of  a decimetre.  It  is  a s(|uare  vessel , which  is,  by 
interiour  nuMSurenumt,  1 decimetre  in  depth  , and  of  w hich  each  side  nu'a- 
sures  1 decimetre  ; or,  in  other  w'ords,  a square  vessel  of  which,  by  inte- 
iiour  measurement,  each  side,  and  (he  bottom,  are  square  decimetres.  Its 
multiples  and  divisions , are  formed  and  named  in  (he  manner  above  des- 
ri'ibed , viz  : 


kilolitre  is 

i,oon 

litres 

heclolitn'  is 

100 

— 

decalitre  is 

10 

— 

litre  is 

1 

litre. 

decilitre  is 

* '\o  ’ 

centilitre  is 

1 

too 

)f  a litre, 
of  a litre. 


The  litre,  whicii  is  used,  under  this  system  as  (he  quarl  with  ns,  is  ra- 
thci*  h‘ss  than  the  quart,  being  0 .220097  parts  of  the  British  imperial  gallon  . 
er,  1 , 760773  pint  (a  little  more  than  1 pints).  The  hccloUlre,  used  in 
estimatinglarge  (|uantitiesof  hipiids  , and  grains,  ise(|uivalen(  to  22.009663 
imperial  gallons.  Tlic  legal  measures  in  use  for  licpiid  and  dry  measure  are 
the  hectolilrc  , demi-hectolilre , double  decaiilre  , decalitre,  demi-deealiire^ 
double  Hire  . Hiie,  demi-Htre  , double  dcdlilre,  decUiire , dcmi-decililre , 
double  ceutilitre  dud  ccutilitre.  These  measures  have  various  forms,  siig- 
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inesures  dem  solides,  ou  de  volume. 

L’unitd  se  nomme  stire,  du  grec  cteceo;  (solide). 

Le  stt^e,  unite  des  mesures  solides,  est  1 metre  cube,  et  exprime 
la  quantile  de  matiere  qui  se  trouve  dans  une  masse  qui  est  de  1 metre  en 
longueur,  de  1 metre  en  hauteur  et  de  1 metre  en  largeur : ou  dans  un 
corps  solide,  a six  faces  egales,  comme  un  de  a jouer,  dont  chaque  face  est 
un  metre  carre.  Nousavons  done,  en  combinant,  comme  ci-dessiis,  le  nom 
de  Tunite  avec  les  mots  exprimant  ies  multiples  et  sous-multiples,  pour  de- 
nominations des  mesures  de  solidite,  les  suivantes: 

Decastere  qui  vaut  10  metres  cubes. 

Stere  — 1 metre  cube. 

Decistere  — 1/10  d un  metre  cube. 

Le  stere  du  systeme  metrique  equivaut  a 35.31658  feet  cubiques  anglais. 
Les  mesures  usitees  dans  le  commerce,  sont : le  demi-decasthe,  le  double- 
stere  et  le  stere,  Elies  serxent  presqu’exclusivement  pour  la  vente  desbois 
de  chauffage.  Le  demi-decastere  ne  vaut  pas  tout  a fait  1 2/5  eo/  Uamericain. 


WLemuTem  de  eaparit^ 

pour  les  liquides  et  les  matteres  seches. 

L’unite  se  nomme  litre,  du  grec  XtTca,  une  mesure  pour  les  liquides. 
Le  litre,  unite  de  mesures  de  capacite,  est  un  vase  dont  la  contenance 
dgale  le  cube  de  la  dixieme  pariie  du  metre : e’est  le  cube  d’un  decimetre  ; 
ou,  en  d’autres  tenues,  le  litre  est  un  vase  carre,  dont,  le  fonds  et  les  parois 
interieurcs  sont  des  decimetres  carres.  Ses  multiples  et  sous-multiples  sont 
formes  et  nommes  de  la  maniere  decrite  ci-dessus  pour  les  autres  unites. 

Ce  sont  : 


Le  kilolitre, 
L’heclolitre, 
Le  decalitre, 
Le  litre, 

Le  decilitre, 
Le  centilitre. 


qui  vaut 1,000  litres. 

— 100  — 

— 10  — 

— 1 — 

— 1 lOd’un  litre. 

— 1 OOOd’unlitre. 


Le  /i/re,  usite  dans  ce  systeme  comme  le  quart  chez  nous,  contient  un 
peu  moins  que  le  quart,  Sa  contenance  est  de  0.220097,  gallon  imperial  de 
la  Grande-Bretagne,  ou  1.760773  du  pint  {nn  pen  plus  del  3/kpiats). 
L’hectolitre  employe  pour  exprimer  de  grandes  quantites  de  liquides  et  de 
grains,  equivaut  a 22.009663  gallons  imperianx.  Les  mesures  legales  en 
usage  sont  Thectolitre,  le  demi-hectolilre,  double  decalitre,  decalitre,  demi- 
decalitre,  double  litre,  litre,  demi-liire,  double  decilitre,  decilitre,  demi-de- 
cilitre,  double  centilitre  et  nn  centilitre.  Ces  mesures  ont  des  formes  diverses. 
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gested  by  experience,  as  best  adapted  to  the  purpose  for  which  they  are  in- 
tended ; but  their  capacity  is  certain  and  graduated  upon  that  of  the  square 
litre  , constructed  as  above  described.  Specimens  of  all  the  forms  used  both 
in  measures  of  capacity  , and  weights , are  included  in  the  donation  of  France 
to  the  United  Slates,  alluded  to  above. 


The  unit  is  called  gramme,  from  the  greek  vGatj.[xa  a small  weight. 

The  gramme,  unit  of  weights,  is  as  intimately  connected , by  certain  rule, 
with  the  base-metre , as  any  other  unit  of  the  system.  The  gramme  is  the 
weight  of  the  1000d//i  part  of  a cul)ic  decimetre  of  distilled  water,  taken  at 
its  greatest  densitv , which  occurs  at  the  temperature  of  k degrees  above 
of  the  centigrade  thermometer  (39“^  2 faliraibeit)  and  weighed  in  a 
vacuum.  Take  an  accurately  constructed  Hire  (which  contains,  as  we  have 
seen , 1 decimetre  cube  } ; hll  the  litre  with  distilled  water,  reduced  to  the 
temperature  above  mentioned  (-(-  centigrade),  and  weigh  it  in  a vacuum. 
The  weight  of  that  water  is  1 kilogramme  : or  1000  grammes.  Of  course 
the  I00l)d//i  part  of  that  weight,  that  is  to  say,  the  tveiglu  of  \ ceyHimetre 
cube  of  the  distilled  water  , is  the  gramme,  unit  of  weights  in  the  metrical 
decimal  system.  But,  as  the  metal  of  which  the  vessel  containing  the  water 
is  made,  is  subject  to  dilalation,  it  is  necessary,  in  order  to  give  scientific 
exactness  to  the  operation , to  reduce  the  tem|)erature  of  the  vessel  itself , 
by  calculation,  to  the  temperature  of  melting  ice,  or  zero  of  the  centigrade 
thermometer  (32'’  Fahrenheit).  According  to  the  rule  of  nomenclature  above 
described,  we  ave,  as  the  denominations  of  Ihe  weights  of  the  system,  the 
following/ 


Myriagramme 

Kilogramme 

Hectogramme 

Decagramme 

Gramme 

Decigramme 

Centigramme 

Milligramme 


= 10,000  grammes. 

= 1,000  — 

=r  100  — 

=:  10  — 

= 1 gramme. 

= ^ gramme 


1,(00  kilogrammes  (1,000,000  grammes) , which  is  the  weight  of  1 cu- 
bic metre  of  distilled  water , represent  the  french  tun  (tonneau),  used  in 
estimating  the  burden  of  ships.  This  tun  is  equivalent  to  19.70  cwt.  avoir- 
dupois. 100  kilogrammes  represent  the  metrical  f/uivtal,  used  to  express 
large  quantities.  The  metrical  quintal  is  equivalent  to  1.97  cwt.,  or 
220.5500  lbs.  avoirdupois,  or  268.0300  lbs.  troy. 

The  weights  used  in  commerce  are  as  follows  : weights  of  50,  of  20  , 
of  10,  of  5 kilogrammes,  the  doul)le  kilogramme,  of  1 kilogramme,  the 
demi-kilogramme , the  double  hectogramme,  the  hectogramme,  the  demi- 
hectogramme,  the  double  decagramme , the  decagramme,  the  demi-deca- 
gramme,  the  double  gramme  , the  gramme,  of  5 and  2 decigrammes,  the 
decigramme,  of  5 and  2 centigramlnes,  the  centigramme,  of  5 milligram- 
mes, of  2 milligrammes  and  of  1 milligramme. 

Tho  kiloarumm  is  usf'd  in  commerce  as  our  pound  weight  avoirdupois. 
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determineespar  rusage,comme  le  mieiix  aj>propriees  a leurs  diverses  desti- 
nations: niais  leur  contenancij  ('St  fixe  et  suit  toujours  cellcdu  litre  carre, 
execute  de  la  inaniere  decrile  ci-dessus.  Des  echantillons  des  poids  et  me- 
sures,  de  toutes  les  formes  usitees,  se  Irouvent  dans  la  collection  dont  nous 
avonsparle  plus  haul,  offerte  par  la  France  aux  Etals-Unis. 


Poldn 


L’unite  se  noinme  gramme,  du  grec  ypati-aa, — un  petit  poids.  Les  ra])ports 
da  gramme,  ITinite  des  poids,  avec  le  metre-base,  soul  aussi  intimes  et  aussi 
certains  quo  ceux  des  aulres  unites  du  systemo  metriquo  decimal. 

Le  gramme  est  le  poids  de  la  1000^  partie  d'un  decimetre  cube  d eau  dis- 
tillee,  prise  a sa  plus  grande  densite,  qui  arrive*  a la  temperature  (le  5 degres 
au-dessLis  de  zero  du  thermonunre  centigrade  (39°2  Falirenheitj,  et  pesee 
dans  le  vide.  Prenez  un  litre,  execute  avec  une  sci'upuleuse  exnctitiuio  olont 
la  contenance  est,  comme  nous  Pavonsvii,  de  1 decimetre  cube),  remplissez 
ce  litre  d’eau  distillee,  ramenfe  a la  temperature  susdite  (+  /i"  centigrade), 
et  pesez-la  dans  le  vide.  Lc  poids  de  cette  eau  sera  de  ! kilogramme,  on 
1000  gramynes. 

Par  consequent,  la  1000  partie  de  ce  poids,  e'est-a-dire  lc  poids  de  1 cen- 
timetre cube  de  I'cau  distillee,  e’est  le  gramme,  Lunite  des  poids,  dans  !e 
systeme  ni(5trique  decimal.  Mais,  comme  le  metal  dont  est  forme  le  vase  qui 
contient  Lean,  est  sujet  a la  dilatation,  on  est  force*,  pour  donner  a Popera- 
tion  une  exactitude  scientifiquo,  de  ramener,  par  !e  calcul,  la  temperature  de 
ce  vase  a celle  dela  glace fondante,  ouau  zero  centigrade  (32°  Fahrenheit). 
Selon  la  regie  de  nomenclature  decrite  ci-dessus,  nous  avons  comme  deno- 
minations (les  poids  du  systeme  — les  suivaules  : 

Myriagramme,  qui  vaut  10,000  grammes. 

. « M ^ l\ 


Kilogramme , 

Hectogramme, 

Decagramme. 

Gramme 

Decigramme, 

Centigramme, 

Milligramme. 


1,000  — 

100  - 
10  — 

1 gramme 
110  (i’un  gramme. 

1 lOOd'im  gramme. 

1 1000  d'un  gramme. 


1,000  kilogrammes  (1,000,000  grammes),  poids  de  1 metre  cube  d'eau 
distillee,  representent  le  tonneau  frant^ais,  employe  pour  estimer  le  port  des 
batiments.  Ce  tonneau  equivaut  a 19.70  cwt.,  avoirdupois.  100  kilo- 
grammes font  le  quintal  metrique,  usite  pour  exprimer  de  graiidesquantites. 
Le  quintal  metrique  equivaut  a 1 .97  cwt,  on  220.5500  iOs.  , avoirdupois, 
ou  268.0300  /6s.  troip  Les  poids  dont  on  sc  sert  dans  le  commerce  sont 
comme  suit  : poids  de  50,  20,  10,  5,  kilogrammes,  le  double  kilogramme. 

1 kilogramme,  demi-kilogramme,  double  hectogramme,  hectogramme, 
demi-hectogramme,  double  decagramme,  decagramme,  demi-decagramine. 
double  gramme,  gramme,  de  5 et  2 decigrammes,  decigramme,  de  5 et 

2 centigrammes,  centigramme,  de  5 et  2 milligrammes  et  de  1 milligramme. 


Le  kilogramme,  dans  le  commerce,  est  analogue  a notre  pound,  avoirdn 


U is  equivalent  to  2.2055  lbs.  of  that  weight.  The  gramin  and  its  divisions 
are  used  by  apothecaries,  and  to  weigh  gold  and  jewels,  and  in  philoso- 
phical experiments.  The  qr/n/im  is  equivalent  to  15. /i3/i  troy  grains  ; and 
the  inilligramm  0 015/|3  grains. 

I have  said  that  the  whole  nomenclature  of  the  system  was  composed  of 
twelve  words.  Seven  of  these,  the  numerals  of  multiplication  and  division, 
have  been  explained  in  their  place.  The  other  five  have  just  been  made  the 
subject  of  explanation.  They  are  the  five  units,  viz  : 


Metre  the  unit  of  length. 

Are surface. 

Stere solidity 

tihe  capacity. 

Gramm  weight. 

The  combination  of  these  live,  with  those  seven,  makes  up  , as  must 
have  been  observed,  all  the  names  of  the  system.  The  termination  of  the 
denomination  always  expresses  the  kind,  and  the  numerals  prefixed,  the 
amount  of  the  measure. 

Standards  or  prototypes  of  the  metre  and  W\q  kilotjramm,  in  platinum, 
as  the  metal  least  subject  to  alteration,  have  been  most  carefully  construc- 
ted, after  the  above  rules,  and  are  deposited  among  the  Archives  of  the 
State.  The  standard  metre,  at  the  temperature  of  zero  (the  freezing  point  of 
water),  indicates  the  true  length  of  the  metre.  The  standard  kilogramm , 
weighed  in  a vacuum  , gives  the  true  weight  C)f  the  kilogramm. 


Money . 


It  now  only  remains  to  explain  the  currency  of  France,  and  show  the 
manner  in  which  it  is  connected  with  the  metrical  decimal  system  of  weights 
and  measures.  The  franc  is  the  monetary  unit.  Its  value  is  18  cents  7 mills 
of  our  money.  It  is,  by  the  rule  of  decimals  , divided  into  decimes  (dimes  or 
tenth  })arts)  and  centimes  (cents  or  hundredth  parts.)  Accounts  are  kept  in 
francs  and  centimes,  as  with  us  in  dollars  and  cents.  The  franc  is  a silver 
coin,  made  of  an  alloy  of  which  9 parts  in  10  are  pure  silver,  and  1 copper. 
The  franc  piece  wnrjlis  5 (jramms  of  this  allop.  All  silver  coins,  multiples, 
and  divisions  of  the  franc,  weigh  in  proportion.  Gold  coins  are  made  of  an 
alloy,  of  which  the  proportions  are  the  same  as  that  of  silver,  viz  : 9 parts 
pure  gold  , and  1 part  copper.  The  alloy  of  copper  coins  is  thus  formed  ; 


95  parts  copper. 
k — tin. 

1 zinc. 

100 


< 


I 
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pois  \ il  equivaut  5 2,2055  Ihs,  de  ce  dernier  poids.  Le  gramme  i*t  ses 
sous-multiples  sont  employes  par  les  pharmaciens,  etpour  peser  Tor  et  les 
pierres  precieuses,  et  dans  les  experiences  scientitiques.  Le  gramme  vaut 
15./|3/i  troij  <frairts,H]e  milligramme  vaut  0.015;t3  troif  giaius. 

J'ai  dit  (pie  toute  la  nomenclature  du  systeme  se  composait  de  douze  mots. 
Sept  de  ces  mots,  les  expressions  numerales  des  muitijdes  et  des  sous-mul- 
tiples,  out  6i6  expliques  a leur  place,  Des  cinq  aulres,  nous  venous  d’en 
faire  Texplication,  ce  sont  les  cinq  unites. 

Savoir  : 

Metre,  Tunite  de  longueur. 

Are,  — de  superficie. 

St^re,  — de  solidite. 

Litre,  — de  capacite. 

Gramme,—  de  poids. 

L’on  voit  que  tous  les  noms  des  rnesuresdu  systeme  iie  se  font  que  par 
des  combinaisons  de  ces  cinq  mots  avec  les  sept  autres.  Le  genre  aucjuel  la 
inesure  appartient  se  trouve  toujours  indique  par  hi  icnuinaison  da  nom,  et 
la  (iiianlite  de  la  mesim;  par  les  expressiotis  nnmeritpies  ajoutees  pour  com- 
pleter les  denominations. 

Deux  etalonsolTiciels,  dTine  parfaite  exactitude,  metre  elle  kilogramme. 
en  platine,  le  metal  le  moiiii^  sujet  a s alterer,  ont  ete  executes  avec  le  plus 
grand  soin,  et  rcstent  d(5post^*s  aux  Arcliives  de  TElat.  Ce  metre  jirototype, 
ramene  a la  temperature  de  la  glace  fondante  [zh'o),  donne  la  longueur 
exacle  du  tneire.  Ce  kilogramme  prototype,  pese  dans  le  vide,  donne  ie 
poids  exact  du  kilogramme. 


hem  Iflonnnies* 

II  ne  nous  reste,  maintenant,  qu’a  expliquer  les  monnaies  franc^aises  et  a 
montrer  les  rapports  qui  existent  enlre  elles,  et  le  systeme  metrique  decimal 
des  poids  et  mesures.  Le  franc  est  Tunite  monetaire.  II  vaut  18  cents  7 mills 
en  monnaies  ainericaines.  D'apres  la  regie  de  la  division  decimale,  il  est  di- 
vise  en  decimes  {dimes,  ou  dixiemesparties),  et  en  centimes  {cents,  ou  cen- 
liimies  parties).  Dans  la  complabilite,  on  se  sort  de  francs  et  centimes, 
comme  rhez  nous,  de  dollars  et  cents.  Le  franc  est  une  piece  en  argent, 
fabriquee  (Tun  alliage  dont  9 parties  sur  10  sont  d’argent  pur,  vX  1 partie,  de 
cuivre.  La  piece  d'un  franc  pese  5 grammes  de  eet  alliage.  Toutes  les  mon- 
naies d’argent,  mulliples  el  divisions  du  franc,  pesent  proi)ortionnellement. 
Les  monnaies  d’or  se  fabriquent  avecun  alliage  dont  les  proportions  sont  les 
incmies  que  cedes  des  monnaies  d’argent,  — savoir  : 9 parties  d’or  pur  et 
1 partie  de  cuivre.  La  composition  de  Talliage  dont  se  fabriquent  les  mon- 
naies de  bronze  est  comme  ci-dessous. 

95  parties  de  cuivre. 
k parlies  d'etain. 

1 partie  de  zinc. 

100 


hk  — 


1 


Of  Ihis  alloy,  the  1 centime-piece  weighs  I gramme,  and  all  the  copper 
coins,  multiples  of  the  centime,  weigh  in  proportion.  The  coins  of  France, 'as 
established  by  law , are  as  follows  : 


Denomwalion. 
20  francs. 

to  — 

5 - (1). 


5 francs. 

9 

1 — 

50  centimes. 
20  — 


10  centimes. 

5 — 

0 

1 — 


GOLD. 

Weight, 

6.^»5161  gramms. 
3.22580  ' — 
1.61290  — 


SiLVEH. 

25  gramms. 
10  — 

5 — 

21/2- 

1 — 


COPPER, 

10  gramms. 
5 — 

2 — 

1 — 


Diameter, 

21  millimetres. 
17  — 

U — 


37  millimetres. 
27  — 

23  — 

18  — 

15  — 


30  millimetres. 
25  — 

20  — 

15  — 


We  meet  occasionally  with  gold,  silver,  and  copper  coins  of  other  than 
the  above  denominations.  But  none  such  are  now  struck.  They  belong  to 
old  coinages,  and  are  being  gradually  withdrawn  from  circulation.  The 
copper  currency,  as  above  described,  is  regulated  by  recent  statute  (6  may 
1852),  and  the  new  coins  which  the  statute  prescribes  are  just  entering 
into  circulation.  The  plate  annexed  presents  fac-similes  of  one  face  of  all  the 
legal  french  coins,  now  in  circulation. 

Of  the  three  species  of  standard  coins  : 

3,100  francs  in  gold  \ 

200  — in  silver  > weigh  1 kilogramm. 

10  — in  copper  ) 

They  may,  thus,  be  employed  with  facility  and  confidence,  in  domestic 
and  private  affairs , from  Va  a gramm  up  to  any  desirable  amount , in  lieu 
of  the  regular  brass  and  iron  weights.  It  is  by  decimal  division  and  by  the 
weight,  and  diameter  of  the  coins,  that  the  connection  is  established  bet- 
ween the  currency  of  France  and  the  metrical  system  of  weights  and  niea* 
sures.  It  was  intended  to  make  this  connection  more  intimate  and  complele, 


(1)  The  above  table  is  corrected  according  to  the  imperial  decree  of  January,  12,  18^i, 
t^'gulating  the  gold  coinage.  The  gold  5 franc-piece  will  be  soon  issued. 


• • ; 


< 


I 


i. 


I 
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De  cet  alliage,  la  piece  de  1 centime  pese  1 gramme  ; el  toiites  les  pieces 
de  bronze,  multiples  du  centime,  pesent  proportionnellement.  Los  monnaies 
legales  franc;aises  sont  les  suivantes  : 


OR. 


Noms  ct  Valeurs. 

20  francs. 

10  — 

5 — 


5 francs. 

2 — 

1 — 

50  centimes. 
20 


10  centimes. 
5 — 

2 — 

1 — 


Poids. 

6.45161  grammes. 
3.22580  — 

1.61290  — 


ARGENT. 

25  grammes. 
10  - 

5 - 

2 12  — 

1 — 


BRONZE. 

10  grammes. 
5 — 

2 — 

1 — 


D'lametre. 

21  millimetres- 
17  — 

U 


37  millimetres- 
27  — 

23  — 

18  — 

15 


30  millimetres. 
25  — 

20  — 

15  — 


Quelques  pieces  en  or,  en  argent  et  en  cuivre,  aulres  que  cedes  com 
prises  dans  les  series  ci-dessus,  se  rencontrenl  encore  dans  la  circulation, 
mais  rarement.  Depuis  longteinps,  la  fabrication  en  a cesse.  Ces  pieces,  d an- 
cienne  fabrication,  disparaissent  de  la  circulation.  Les  monnaies  de  bronze, 
decrites  ci-dessus,  sont  elablies  par  une  recente  loi  (6  mai  1852),  et  les  nou- 
velles  pieces,  autorisees  par  cette  loi,  commencenl  a circuler.  L’atlas  annexe 
a cette  lettre  presente  des  facsimile  d'une  face  de  toutes  les  monnaies  le- 
gales  actuelles  de  la  France,  qui  ont  ele  fabriquees  jusqu’ici. 

Des  trois  especesde  monnaies  legales  fraii(;aises. 


3,100  francs  en  or  i 
200  francs  en  argent ' pesent  1 kilogramme. 
10  francs  en  bronze ' 


L'on  peut  s’en  servir  avec  confiance,  en  cas  de  besoin,  an  lieu  des  poid.s 
legaux  en  laiton,  depuis  un  demi-gramme  jusqu'au  chiffre  voulu.  C’est  par 
la  division  decimale  et  par  le  poids  et  le  diamelre  des  pieces  que  s etablis- 
sent  les  rapports  qui  existent  entre  les  monnaies  franqaises  et  le  systeme 
metriquedes  poids  et  mesures.  Pour  reserrer  cette  union,  le  veeu  de  la  loi  etait 
que,  selonle  diametredes  pieces,  on  put,  enles  meltantboulabout,  en  ligne 


(1)  La  table  ci-ilessu6  est  corrigee  d'apre?  !e  decrct  imperial  du  12  janvier  1854  con- 
ctTnaat  lei  pieces  de  monnaie  fabriquees  en  or.  Les  pieces  de  5 francs  en  or  doivent  etre 
prochainement  fabriquees. 


- if) 


by  so  regulating  the  (iaunc/er  oj  the  toitis , tliat  by  placing  a certain  number 
ol  tlieni,  in  juxtaposition,  touching  each  other,  in  a straight  line,  the  metre, 
and  its  various  divisions  might  be  reproduced  : lluis  affording  a convo- 
niont  mode  of  establishing,  in  case  of  need,  the  various  divisions  of  lineal 
measure.  Though  this  nia\  he  actually  done,  by  combination  (»f  the  tigiires 
of  the  above  table,  with  suftident  exactitude  for  ordinary  purposes,  (he  ri* 
goruus  and  theoretic  exactitude  of  the  operation  has  been" destroyed,  by  the 
practice  adopted  of  placing  letters  in  relief  upon  the  edge  of  inaiiy  oYthe 
coins.  Ibis  practice  is  perhaps  regrettable,  and  should  be  promptly  abando- 
ned, as  impairing  the  boauLiful  harmony,  and  dose  connection  of  its  i)arts 
with  one  another , that  is  so  remarkable  in  the  system.  It  would  even  be 
well,  for  the  purpose  of  popularising  the  knowledge  of  this  connection  of  the 
coins  with  the  metrical  system,  and  of  making  them  convenient  and  useful 
as  weigliLs  and  measures,  to  stanip,  upon  the  silver  and  copper  coins,  the 
weight  and  diameter  of  the  pieces. 

1 have  now  given,  m\  d--arSir , what  seems  to  me  a lucid  description  of 
the  metrical  decimal  system  of  France.  The  most  ordinarv  man  cannot  fail 
to  understand  it,  in  its  minutest  details,  if  he  will  bestow  u[>on  i!  even  a 
small  degree  of  attention.  He  can  hardly  fail  to  perceive  bow  vastly  supe- 
rior it  is  over  ail  others  that  have  been  invented,  in  its  simplicity,  its  cer- 
tainty,  its  convenience,  and  in  tiial  admirable  cosmopolitan  character  re- 
commending it  to  universal  adoption.  Metrical,  it  is  an  homogeneous  whole, 
connected  throughout  all  its  parts,  with  a certain  scientific  base,  the  metre.’ 
Dcciwal,  it  introduces  practically  into  ail  calculations  of  weights,  measures, 
and  money,  the  facility,  certainty  and  convenience,  which  aln'ady  characte- 
rize our  calculations  of  dollars  and  cents.  Let  me  again  express  the  hope 
that  the  beautiful  collection  of  its  models,  now  in  the  Patent  OiTice  at  Was- 
hington, will  attract  tlic  attention  of  the  intelligent  merchants  and  legislators 
of  my  country  ; and  that  steps  w ill  soon  be  taken  to  incorporate  into  our 
legislation,  this  system  of  w eights,  measures  and  coins.  I know  that  this 
wouldbe  a work  of  labour,  and  difficulty,  and  temporary  annoyance,  Iknow, 
as  was  reiiiarked  by  President  Fillmore  in  a letter  addressed  to  yourself 
about  a year  since,  that  « nations  change  their  customs  and  habits  with 
difficulty.))  r II  grant,  if  you  choose,  liial  the  whole  present  generation  will 
live,  and  pass  away,  annoyed,  and  ])erplexod  by  the  dailv  comparisons, 
and  constant  collisions  of  the  new  system  with  the  old.  But  the  evil  will,  in 
a few  years,  pass  away  with  the  generation  itself : and  the  good  will  reniain 
a p(‘rpetual  blessing  to  posterity.  Our  children,  the  rising  generation,  will  be 
taught  the  new'  system  in  our  schools  ; they  will  become  gradually  accusto- 
med to  it,  in  daily  domestic  practice  ; and  when,  in  a few  years,  they 
shall  be  ready  to  enter  upon  the  active  duties  of  life,  lliey  wilftind  \\wm- 
selves  familiar  with  the  system,  in  its  minutest  details  : and,  then,  the 
work  is  done  ; the  transformation  complete  ; the  metrical  decimal  system 
will  have  entered  completely  into  the  habits  of  the  country.  Sir,  the  prevai- 
ling systems  of  the  United  States  have  had  their  dav  : and  thev  were  useful 
in  their  day.  But  they  are  now  antiquated,  and  they  "should  be'laid  by,  with 
antiquated  things.  We  should  put  them  where  vve  iiave  put  our  great  grand- 
mothers’ hoops,  and  our  grandfathers’  knee-breeches  : we  shotild  put  them 
where  we  have  put  pole-boats,  corduroy  roads,  and  rumbling  stage- 
coaches ; where  we  have  put  aerial  telegraphs,  and  Hint  fire-locks.  And  we 
should  make  haste  to  put  them  away.  The  difficulties  of  the  w'ork  of  refor- 
mation are  every  year  increasing  in  a frightful  progression.  Think  of  the 
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droile,Lrouver  la  longueur  du  metre  et  de  ses  parties.  Si  unjiareil  rapproche- 
ment a pu  avoir  lieu  autrefois,  il  serait  detruit  aujourd’hui  par  la  difference 
(jui  doit  resulterdeslettres  de  la  tranche,  qui  sent  en  relief  sur  heaucoup  des 
monnaiesactuelles.  Get  usage  est,  peiU-elre,  regrettable  et  devrait  elre  pronip- 
Lement  abandonne,  coinmeatta<iuaut  Tharmonie  el  Fuiiile  qui  distiriguent  si 
remarquablement  le  sysUune.  11  serait  memo  a de.sirer,  alin  de  reiidre  fa- 
miliersaux  populations  les  rapports  qui  existent  enlre  les  moimaies  et  les 
poids  et  mesures,  et  de  ineltre  a la  portee  de  lout  le  monde  un  inoyen  facile 
et  commode  de  relahlir,  au  besoin,  les  unites  melriqucs,  que  Ic  poids  cL  le 
diametre  des  diverses  pieces  fussent  estampes  sur  une  de  leurs  faces,  au 
moins  en  ce  qui  concerne  les  inonnaies  d’argent^et  de  bronze. 


Ici,  mon  cher  Monsieur  Vattemare,  se  tennine  la  description  (jue  je  metais 
propose  de  faire  du  systeme  metriqiie  decimal  de  la  France.  Elle  me  semhle 
ne  pas  manquer  do  clarle.  En  la  lisant  avec  un  peu  d’attention,  i’hornme  !e 
plus  ordinaire  pourra  comprendre  ce  systeme,  dans  tons  ses  details.  II  s'a- 
percevera,  bicn  certainenvent,  combien  ce  systeme  est  superieurii  tout  ce  qui 
a ete  invente  jusqu'ici,  par  sa  siinplicite,  par  sa  certitude , par  la  facilite 
d’usagequi  le  distingue,  etparcet  admirable  caraclere  cosmopolite (]ui  le  rend 
propre  a Tadoplion  universelle.  Melrique.  — C'ost  un  tout  homogene,  se 
rapportant,  dans  toules  ses  parlies,  a une  base  certaine  et  scientifique. 
Decimai  — II  introduit  dans  lous  les  calculs  des  poids,  mesures  el  mon- 
naies,  la  ineme  facilite  et  la  meme  surete  qui  nous  sont  deja  si  utiles  dans 
nos  calculs  de  dollars  et  ceais,  Permettez-moi  d'emettre  encore  le  vopu  que 
la  belle  collection  de  ses  modeles,  deposee  au  lUiteaf  uffice  a Washington, 
puisse  attirer  ratlenlion  des  m5gociants  intelligents  et  des  legislateurs  de 
mon  pays,  et  que  des  mesures  soient  bientot  prises  pour  incorporcr  dans 
notre  legislation,  ce  systeme  de  poids,  im^sures  et  monnaies.  Je  sais  hien 
qu’il  y aura  de  la  difiiculte  et  un  embarras  momentane,  Je  sais,  cornme  Fa 
remarque  M.  le  prcLsident  Fillmore  dans  unc  lettre  qu’il  vons  a adressee,  il 
y a environ  un  an,  que  a les  j)cuples  changent  difficilement  ieurs  coutumos 
et  leurs  habitudes.  » Jc  conviendrai,  si  vous  voulez,  que  toute  la  genera- 
tion presente  vivra,  et  passeia.  genee  el  embarrassee  par  les  com- 
paraisons  journalieres  et  les  collisions  porpetuelles  du  nouveau  systeme 
avec  le  vieux.  Mais  \e  inal  disparailra  dans  quelques  annees,  avec 
la  generation  elle-meme  : il  n'y  aura  de  permanent  que  le  bien.  Nos 
enfants  appreudrunt  le  nouveau  systeme  dans  les  ecoles.  II  leur  de- 
viendra  familier,  peu  a peu,  dans  Tusage  journalier,  domestique,  qui 
se  pratiquera  devant  leurs  yeux;  et  tpiand,  dans  quelques  annees,  ils 
seront  preLs  a entrer  sm*  la  scene  du  rnoiulo,  ils  se  trouverunt  au  fait 
de  tous  les  details  du  systeme.  Alors  la  transformation  sera  accom- 
plie:  le  systeme  metriqiie  decimal  sera  completement  entre  dans  les  ha- 
bitudes du  pays.  Les  syslemes  acLuels  des  poids  et  mesures  aiix  Etats-Unis 
ont  fait  leur  temps,  et  ils  ont  ete  utiles  dans  leur  temps.  Mais,  aujourdTiui, 
ils  ont  vieilli,  et  ils  devraieiU  etre  mis  de  cote,  avec  les  meubles  d'autre- 
fois  dont  on  ne  se  serl  plus.  Nous  devrions  les  mettre  oil  nous  avons  mis  les 
paniers  {the  hoops)  de  nos  aieules,  et  les  culottes  courtes  de  nos  grands- 
peres;  nous  devrions  les  mettre  oii  nous  avons  mis  les  bateaux  a crocs,  les 
TOiiies-corduroii,  et  les  lourdes  diligences  de  I’ancien  temps;  oil  nous  avons 
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enormous  rate  of  our  national  progress  — of  the  march  of  our  population 
of  the  annual  growth  and  enlargement  of  our  commercial  relations,  inte- 
riour,  and  exteriour!  Indeed,  when  these  things  are  considered,  it  seems 
that  the  legislators  of  to-day,  who  devolve  upon  those  of  to-morrow,  the  con- 
summation of  this  great  reform  are  incurring,  hetore  posterity,  a fearful  res- 
ponsability.  And  are  we  not  in  the  habit  of  exaggerating  the  difliculties  ot 
this  transformation?  It  is  being  effected  in  France  easily,  steadily,  and 
without  any  of  those  hiccups , coughs , colics , and  broken  bones , of  which 
timid  politico-economical  doctors  are  so  apprehensive.  1 say  it  is  being  eifec- 
ted  in  France  ; for  it  is  only  since  January  18/|0,  that  the  exclusi\e  use  oi 
the  weights  and  measures  of  the  metrical  decimal  system  has  been  obliga- 
tory throughout  France.  Prior  [()  that  date,  I lie  use  of  old  weights  and 
measures  was  permith'd,  for  certain  purposes,  concurrently  with  those  of 

the  new  system. 


Bv  wav  of  avoiding  too  abrupt  changes  , in  so  important  matters  Uie 
weights,  measures,  and  currency  ot  nations,  many  progressi\e  political 
economists  ask,  if  it  woidd  not  be  well  to  commence  by  agreeing  upon,  and 
adopting  some  common  system  — not  necessaiily  the  ne\\  sjstem  ot  Hanct 
— but  some  other,  a better,  if  a better  can  bo  found  or  invented  — /or  me 
at  nil  cusLorn-liouses?  The  ZoUverein  , it  is  alledged,  is  trying  this  among 
the  various  german  states  composing  that  Association , and  w ith  highly  sa- 
tisfactory results.  It  is  true,  the  ZoUverein  has  established  its  pound  as 
equivalent  to  ^ kilogramm  (500  gramms)  ; its  foot  to  30  centimetres  : 
and  its  pot  to  1 litres.  And  it  is  said  with  Ihe  vulgar  adage  <(  Halt  a loat 
is  better  than  none.  » But  so  necessary,  so  urgent,  so  inevitable,  sooner  or 
later,  do  I consider  the  total  and  universal  snbslitution  ot  some  one,  the 
best,  system , in  place  ot  the  multifarious  systems  now  prevailing  throughout 
the  vvorld  , that  I should  fear  to  be  retanling  tlic  linal  desirable  consumma- 
tion , by  the  adoption  ol  half-way  mt‘asures ; which  , operating  partial  ini' 
provemVnl , and  making  our  situation  a little  easier  , would  weaken  the  in 
ducement  to  radical,  and  thorough  change.  11  a capital  operation  is  momen- 
tly becoming  more  necessary,  and  more  difficult,  it  is  the  dictate  of  pru- 
dence and  good  sense  to  pertorm  it  at  once.  Otf,  with  the  leg! 


Permit  me  now,  before  closing  lliis  letter,  to  expose  a few  objections  to 
the  metrical  decimal  svsiemas  it  is  : and  suggest  two  or  three  amondiiKMils. 
worthy  of  consideration,  when  the  question  of  general  adoption  shall  he 
seriously  taken  up  by  the  United  States  and  l-mgland. 

Intended  for  I'rance.and  perfectly  fitted,  perhaps,  without  change,  foi 
exclusive  french  use  , the  illustrious  authors  of  the  system,  didnotsiininon- 
tly  remember  in  the  arrangement  of  its  details,  that  the  day  might  come 
when  all  other  nations  would  desire  to  share  in  its  advantages.  Ihey  made  it 
in  some  of  its  details,  too  strictly  french,  when  they  mighl,  without  lesse- 
ning its  value  for  France  parlirularlv,  hnve  given  it  an  attractive  cosmopo- 
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mis  les  telugraphes  atb'icMs  ct  les  fusils  a pierre  ; ef  nous  devnons  avoir 
bate  de  les  mettre  do  cole,  i.es  difliculles  s'accuimiloul  devant  cel  to  crtivre 

cle  lefonne,  tons  les  ans,  d une  inaiiiere  elfravante,  avoc  uiie  progression  tou- 
jours  croissante.  ' - 1 n ■ ■ 

Considerez  la  rapidile  plienonienale  de  noire  piogr,'-s  cuinino  nation,  la 
marclie  rapide  ot  cunslanto  de  notre  population,  el  rexlen.sion  enormonne 
prennont  tons  les  ans  nos  ra|)ports  coimnerciaiix,  a rinlerieur  el  a I’exte- 
neur!  \rannoiil,  on  songeanl  a tout  cela,  on  ne  pent  .s’einpeclior de  dire 
que  les  legislaleiirs  d aujoiird  liiii,  (pii  transnieUent  a ceux  de  deniain  lac- 
coniplissenient  de  cette  grande  ref(jrine,  se  cliargent  d'une  elfravante  res- 
ponsabdile  emers  la  posterite. 

^ Et  ne  sommes-nmis  jjas  dans  riiabiliide  d'exagerei-  les  difliculles  qui 
s opposent  a 1 acconiplis.seniciit  do  cette  reforine?  Elle  s’effeclueen  France 
aisement,  avec  regulnrile,  et.sans  secousses.  On  n'y  voit  ]'io]i  de  ces  boquets,’ 
cle  ces  toux,  de  ces  os  rornpus,  donl  des  nieliculenx  docteni's  politico- 
econonnslcs  ont  si  grand  peur.  Jo'  dis  qn’ello  s'effectue  actuelleinont  en 
rrancie,  car  il  faut  .se  rappeler  que  e’est  seuleiuent  depuis  Ic  I'-'''  jnnvier  18fi0 
que  1 einploi  exclusif  des  jioids  et  mc.surcs  du  systeme  metrique  est  devenu 
obhptoire  dans  ce  pays.  Jiisqu’a  cette  deriiiere  epoque,  I'usage  des  anciens 
poids  et  mesures  etait  perinis,  concurreinmcnt  a vec  ceux  du  nouv  eau  svsteme 
I our  eviter  une  transition  trop  brusque  a I'egard  des  interets  aussi  graves 
(jiic  Jes  poicbs,  mesures  et  monnaies  des  nations,  heaucoup  d’ecwiomistes 
deniandent  si  on  ne  ferait  pas  bien  de  coinniencer  par  s’enlendre  pour 
adopter  un  systeme  comimin  — non  necessairement  ie  systeme  metrique 
el<iance— maisquelque  autre— unmeilleur,  sion  pent  en  tromer.  ouinven- 
ter  un meilleur— pour  1 usage commun  dans toutes  les douanes  ? Le ZoUverein, 
(lit-on,  en  tait  1 es.'-ai,  dans  ce  moment,  pour  les  divers  Etats  d’Allemagne 

cette  association,  et  ce,  a\ec  un  succes  des  plus  satisfai- 
. u . L est  \rai,  le  ZoUverein  a base  ses  mesures  communes  snr  le  svsteiiif 

grammes  (un  demi-kilogramm'e),  son 
pied  de  30  centimetres,  ef  son  pot  de  1 litre  et  demi ; ct  I’on  peut  m’oppo- 
ser  encore  le  proverbe  viilgaire;  » Un  deini-pnin  rant  mieux  que  rtai.  » 

In  . iiecessairo,  si  urgente,  et  tot  ou  tard  si  inevitable 

la  substitution  tolale  et  umvcrselle  d'lin  .systeme  (pielconque  — le  meilleur 
— aux  systemes  niultiformes  qui  existent  de  par  le  moiide,  que  ie  craindrais 
de  retarder  cette  desirable  consummation  delinitive,  par  I’adopiion  de  demi- 
relormes.  ps  denii-reformes,  en  operant  des  ameliorations  partielles 
en  rendant  la  situation  un  pen  jilus  aisee.  pourrait  affaiblir  les  motifs  qui 
doivent  determiner  la  relorme  radicale  et  lotaie.  Lor.squ’une  opcu’ation  ca- 
pita e chMciil,  de  momeiil  en  moment,  plus  necessaire  et  plus  diflicile,  la 

jambe*!*^*^  ^ promptement.  — Enlevez  la 

terminer  cette  lettre,  d’exposer  quclques 
objections  contre  I organisation  actuelle  du  syst.'me  metrique  decimal,  et  de 

h mipsbnl  'T'®  amcndeineiits  dignes,  peul-eire,  d'attention,  (piaiKl 

la  (jues  ion  de  1 adoption  geiierale  sera  serieusc^enl  proposee  a la  conside- 
ration ties  Elals-Lins  et  de  i’Angleterro. 

fait  pour  la  France,  et  se  Iroiivo  peut-etre  a.s.soz  bien 
fVnc  exclusif  framjais.  Mais,  ses  illustrcs  au- 

I I ("11  1 t'  ' 1 . . ' e 1 ont  pas  toiijours  souvenus 

que  le  jour  pourrait  arriver  on  toutes  les  aiitres  nations  desireraient  par- 

ticiper  a ses  bienfaits.  !ls  I’nrit  fait,  dans  cpielqiies  iins  de  ses  details.  Iroj) 
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litan  air.  But,  fortunalelv  as  remarked  above,  its  essential  universality  of 
character,  was  not  impaired,  it  may  be  readily  adapted  to  fit  the  world.  I 
will  now  pi'oceed  with  my  objections  and  suggested  amendments. 


1st.  With  a view  to  render  the  nomenclature  of  the  sy.stem  more  fit  for 
adoption  without  change,  by  all  nations,  and  into  all  languages,  I would  re- 
commend a modification,  not  of  the  etymology,  but  of  the  orthography  of  the 
vames  of  the  units. The  names  of  the  units,  as  they  now  stand,  are  liable  to  be 
very  differently  pronounced  even  in  the  same  country.  In  the  United  States,  for 
instance,  some  persons  would  make  the  names  of  the  units,  monosyllables, 
others  dissyllables : some  would  make  the'  vowels  long,  others  would  make 
them  short : some  would  say  liter;  others,  litter  ; others, /ccter ; and  others, 
again/ee/re,  (one  syllable)  like  the  French.  The  difference  of  pronunciation  of 
the  same  word  in  different  countries,  would  he  so  great  as  to  make  it  impossible 
for  foreigners  to  recognize  the  names  of  the  units,  except  by  the  eye,  in  wri- 
ting. I propose  therefore,  to  apply  to  all  of  them  a rule  of  modification,  which, 
not  altering  the  etymology,  will  have  the  advantage  of  making  unquestionable 
monosyllables  of  them  all ; and  will  establish  the  orthography  in  such  a man- 
ner, that  the  words  must  produce  almost  identically  the  same  sounds  in  all 
the  languages  of  Europe:  and  variation  of  pronunciation  in  the  same  coun- 
try will  be  unknown.  Thus  let 


Metro  become  Mett. 

Are  — Arr. 

Stere  — Sterr. 

Gramme  — firamm. 

Litre  — Lilt. 


Every  Frenchman,  at  first  sight,  would  pronounce  these  w'ords  almost 
e.xactly  as  we  w ould  in  the  United  States.  He  cannot,  by  the  rules  of  his  lan- 
guage, do  otherwise.  In  England  and  the  United  States  the  pronunciation  would 
be  absolutelv  uniform.  In  Germany  and  all  over  Europe,  those  letters  would 
produce  one' and  the  same  sound.  But  the  final  consonants  must  be  preserved 
double  : otherwise,  grave  changes  of  pronunciation  will  immediately  follow 
in  France,  and  perhaps  elsewhere.  The  names  of  the  units  thus  modified, 
should  be  invariable,  having  no  plural  termination.  The  figures  prefixed  to 
them  would  sufficiently  indicate  their  number,  whether  singular  or  plural. 
This  new  orthography  should  be  preserved,  throughout  all  the  combinations 
of  the  nomenclature  of  the  system. 

2nd.  The  denominations  given  to  the  multiples  and  divisions  of  the  units, 
and  to  the  weights  and  measures  of  the  system,  are  unnecessarily  and  incon- 
veniently various.  Of  what  real  use  for  instance  is  the  denomination  k/'/o/itre? 
Why  not  say.  when  that  quantity  is  to  be  expressed,  1000  litres,  or  10  hec- 
(e/i/Vc.s?  And  why  have  measures  that  are  legally  named,  and  stamped  — as 
we  see  thev  are  in  the  enumeration,  by  Mr.  Silhermann,  of  the  sets  forwar- 
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exclusivement  franyais,  pendant  qu'ils  auraient  pu,  sans  le  rendre  inoins 
propre  a I’usage  special  de  la  France,  lui  imprimer  un  air  cosmopolite  pre- 
venant.  Mais  heureusement,  comme  je  Tai  dit  plus  haut,  .son  essentielle 
universalite  de  caractere  lui  est  restee  intacte.  11  pourrait  facileriient  s’ajus- 
ter  au  monde  eiitier. 

Je  passe  mainlenant  a la  consideration  des  amendements  dnnt  le  systeine 
me  parait  susceptible. 

1°  Afin  de  rendre  la  nomenclature  du  systeme  plus  propre  a etre 
adoptee,  sans  changement,  par  toutes  les  nations  et  danstoutes  les  langues, 
je  propose  une  modification,  non  pas  de  I’etymologie,  mais  bien  de  I'ortho- 
graphe  des  noms  des  unites.  Les  noms  des  unites,  comme  ils  sont  acluelle- 
ment  ecrits,  sont  sujets  a etre  prononces,  meine  dans  le  ineine  jtays,  de 
manieres  toutes  diverses.  Aux  Etats-Unis,  par  exemple,  quelqiies-uns  en 
feraient  des  monosyllabes,  d’autres  des  dissyllabes;  quelques-uns  en  fe- 
raient  les  voyelles  longues,  d’autres  les  feraient  breves;  quelques-uns  di- 
raient  liter,  d’autres  litter,  d’autres  leeter,  et  d’autres  encore  leetre  ( une 
syllabe ) comme  en  France.  La  difference  de  la  prononciation  du  meme  mot. 
en  divers  pays,  seraitsi  grande  qu’il  deviendrait  impossible  pour  les  etran- 
gers  de  reconnaitre  les  noms  des  unites,  excepte  par  I’oeil  lorsqu’ils  seraient 
ecrits.  Jevoudrais,alors,appliquerauxnomsde  toutes  les  unites,  une  regie  de 
modification,  qui,  tout  en  laissant  intacte  I’etymologie  des  noms,  auraient 
I’avantage  d’en  faire  des  monosyllabes  incontestables ; et,  de  plus,  d’en 
dtablir  I’orthographe  de  maniere  que  les  mots  produisissent,  presque  iden- 
tiquement,  les  memes  sons  dans  toutes  les  langues  d’Europe,  et  que  la  di- 
versity de  prononciation,  dans  le  meme  pays,  n’existat  pas.  Ainsi,  que 


Metre 

Are 

Store 

Gramme 

Litre 


devienne  Mett. 

— .4rr. 

— Sterr. 

— (Wamm. 
— Lilt. 


Tout  Frangais,  au  premier  abord,  prononcerait  ces  mots  nouveaux 
presqu’exactement  comme  nous  autres  Americains.  Les  regies  de  la  langue 
franqaise  ne  lui  permettent  pas  de  faire  autrement.  En  Angleterre  et  aux 
Etats-Unis,  la  prononciation  en  seiait  absolument  uniforme.  En  Allemagne 
et  dans  toute  I’Europe.  ces  lettres  donneraient  un  et  meme  son.  .Mais  les 
consonnes  finales  doivent  rester  doubles,  autrement  de  graves  variations 
de  la  prononciation  s’ensuivraient  immediatement  on  France  et  pout-etre 
ailleurs.  Les  noms  des  unites,  ainsi  modifies,  devraient  etre  invariables,  sans 
terminaison  plurielle.  Les  chiffres  qui  y seraient  ajoutes  indiqueraient  suffi- 
samment  le  nombre,  soit  singulier,  soit  pluriel.  Cette  orthographe  nouvelle 
serait  suivie  dans  toutes  les  combinaisons  de  la  nomenclature  du  systeme. 

2°  Les  noms  donnes  aux  multiples  et  aux  divisions  des  unites  et  aux  poids 
et  mesures  du  systeme  sont  plus  varies,  ce  me  semble,  qu’il  ne  faul  pour 
ytre utiles  et  commodes.  A quoisert,  par  exemple,  la  denomination  kilolitre': 
Pourquoi  ne  dirait-on  pas,  quand  on  voudrait  exprinier  cette  quantite, 
1,000  litres,  ou  10  hectolitres?  Pourquoi  a-t-on  des  mesures,  legalement 
nommyes  et  estampillees,  double  decalitre,  decalitre,  demi-dccalitre,  double 
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df'd  to  \Va>luii!,'lO!i  — (hnihlr  ilaaliHc,  drculili  f.  dcmi-drcarnrc,  double  dc- 
cililrc,  decilitre,  dc>oi  decililre?  Why  not  say  instead  20  litres,  10  litres, 
5 litres,  20  ceutiUtres,  1 0 ceutilitres,  5 ceutiUtres?  The  frime  is  simply,  con- 
veniently, and  (iiiile  as  dedmallv,  divided  into  ceutinies.  as  we  see  above. 
The  litre  should  be  divided  mU)  ccntiUtres.  \\c  hear  nothing  in  monetary 
divisions  of  (/tvhnes  and  denii-d'cimc.s.  We  shnnid  hear  no  more,  in  measures 


of  capacity,  of  decilitres,  and  dcnii  decilities  liiis  reloi’iii  should  be  applied 
to  the  muiliples  and  divisions  of  all  Ihe  units  Ihroiif^dioul  the  series  composing 
the  system.  The  actnel  denominations  are  scientilic,  and  strictly  systematic, 
it  is  true  : but  it  is  well  not  to  incumber  a system,  intended  for  universal  and 
popular  use,  w ith  mort'  tecbuical  terms  than  arc’  strictly  necessary,  ;uid  con- 
venient. To  the  masses,  the  terms  objected  to  are  not  sugfteslive.  They  are 
inconvenient,  and  jverplexing  for  they  reviuire  complicated  operations  of  the 
mind.  Their  incorporation  practically  into  the  system  is  dcnibtless  one  main 
reason  why  in  cei’tain  localities  oi  f ranee  it  is  found  so  dilticullto  substitute 
defmitivelv  the  new  system  in  jvlacc  of  the  old.  Ileform  would  much  facilitate 
bu.siness  transactions,  especially  amon^^  the  lower  classes.  15  litres  is  a 
(luantity  more  promptly  apprehended,  and  more  ea.sily  expressed  by  an  if^no- 
rantman,  than  1 decalitre  and  a half. Ihe  first  expression  too  would  be  un- 
derstood in  all  lajuiaaijcs ; the  last,  would  not  be.  Ihe  subject  matter  of  the 
present  objection  originated  perhaps  in  a pardonable  scientific  pedantry.  Su- 
vans  are  not  usually  the  most  practical  of  men.  But  the  clinging  to  actual 
denominations,  in  spite  of  the  exposed  inconvenience  of  them,  would  be  a de- 
ference to  the  illustrious  authors  of  the  system,  unworthy  of  the  practical 
utilitarian  age  in  which  we  live.  \Vc  are  seeking  a system  for  universal  adop- 
tion, lilted  for  the  convenient  daily  useof  the  masses  in  all  countries , not  for 
the  exclusive  use  of  the  privileged  and  educated  lew . 'I  he  modification  leaves 
untouched  the  base  of  the  system.  The  principle  of  construction  and  the 
mode  of  combination  by  which  Ihe  actual  denominations  have  been  established, 
remain  the  same.  1 would  therefore  suggest  that  the  United  Slates  and  En- 
gland, on  adopting  the  metrical  system,  .should  fix  the  denominations  of  the 
multiples  and  divisions  of  the  several  units,  and  the  names  of  the  measures, 
as  follows. 


\ 


liOns  Mramirrs 


M vriametro 10,000  metres. 

Kilometre 1,000  metres. 

Metre 1 metre. 

Centimetre 1/100  of  a metre. 

Millimetre 1/1000  of  a metre. 


The  m-ijriamcire  is  retained  for  the  expression  of  immense  astronomical 
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decilitre,  deciliire,  demi-dixHitre.  Pourquoi  ne  pas  dire  tout  simplement  au 
lieu  de  ces  noms,  20  10  litres,  5 litres,  20  ceutiHlrvs,  10  cejitilitres, 

5 centilitres  ? Le  franc  esL  divise  eii  centiiiu^s,  coinmeon  le  voit  dans  la  table 
ci-dessus.  C'est  simple,  e’esL  commode,  el,  en  meme  temps  parfailcment 
conforme  atix.  fractions  deciniales  qui  soul  la  regie  du  systeme.  Eh  bien  ! le 
litre  dewdd,  de  meme,  se  divisor  en  cc?////hrc.s.  Dans  la  comptal)ilile,  on 
n’enlend  pas  parlor  de  deeimes  et  de  dcnii-flecimcs,  Nous  ne  devrions  pas, 
non  plus  entendre  parlor  de  dhililrcs,  et  de  demi-deciliires,  comme  me- 
sures  de  capacite.  Celte  reforme  serait  applicable  a tons  les  multiples,  et 
sous-multiples  des  unites,  dans  toutes  les  series  du  systeme,  Ainsi,  le  systeme 
deviendrait  plus  simple,  plus  facile  a comprendre  et  a retenir,  et,  conse- 
quemment  plus  acceptable  pour  les  populations illettrees  qui  se  sententpeuL- 
etre  line  prevention  contre  le  systeme,  a cause  de  sa  nomenclature  savante 
et  tropcornplexe,  qui  les  embarrasse.  Les  denominations  actuelles  sont  scien- 
tifiques  et  rigoureiisement  systematiques  ; c’est  vrai  : mais  en  bonne  regie, 
on  ne  doit  pas  surchager  un  systeme  destine  a rusage  general  et  populaire, 
de  plus  de  tonnes  techniques  qu’il  idenfaut  strictement  pour  etre  intelligible 
et  commode.  Pour  les  masses,  les  termes  dont  il  est  question  ici,  ne  sugge- 
rent  absolument  ricn  deux-memes.  En  pratique,  ils  sent  incommodes  et 
embarrassants,  parce  qu’ils  exigent  des  operations  menlales  com])liquees. 
Ils  sont  sans  doule,  une  des  causes  principales  qui  font  que  dans  certaines 
localites  de  France,  on  irouve  de  la  difllculle  a substituer  le  nouveau  systeme 
aux  anciens.  Cette  reforme  faciliterait  beancoup  les  transactions,  surtout 
pour  les  classes  inferieures.  15  litres  est  une  ([uantitc  plus  promptement 
saisie  et  plus  facilement  exprimee,  par  nn  homme  sans  instruction,  que  1 de- 
calitre et  demi,  L’origine  de  la  ]>resenle  objection  se  trouve  peut-etre  dans 
un  pedantisme  scieiililiquebien  pai  donnal)le,  du  resle,  de  la  part  des  savants 
qui  ne  sont  pas,  d'ordinaire,  les  plus  pratiques  des  liommes.  Mais,  adherer 
aux  denominations  actuelles,  malgre  les  inconvenients  (ju’on  esten  droit  d’y 
altribuer,  ce  serait  temoigner  une  deference  pour  les  illustres  auteurs  de  ce 
systeme,  indigne  de  ce  siecle  pratique  et  utilitairien,  ou  nous  vivons.  Nous 
cherchons  un  systeme,  non  pour  l emploi  exciusif  des  classes  privilegiees  et 
instruites,  mais  pour  Fadoption  universclle  — un  systeme  propre  a Fusage 
commode,  journaiier,  des  masses  dans  tons  les  pays,  et  qui  repondra,  en 
meme  lemps,  aux  grands  besoins  comniuns  iiUernalionaux  du  commerce. 
La  modilication  proposee  ne  touche  pas  a la  base  du  systeme.  Son  principe 
de  construction  et  le  mode  de  combinaison  adopte  pour  former  la  nomen- 
clature du  systeme  restont  les  meines.  Je  recommanderais  alors,  que  les 
Etats-Unis  et  FAnglelerre,  en  adoptant  le  systeme  metrique,  apportassent  a son 
organisation  actuelle  les  modilications  suivantes,  ence  qui  concerne  les  mul- 
tiples et  les  sous-multiples  des  unites. 


]fleBiire«  de  long^iieur. 


Myriametre 1 0,000  metres. 

Kilometre i,000  mt^rcs. 

Metre 1 metre. 

Centimetre 1 100  del  metre 

Millimetre 1/1000  del  metre. 


Le  Myriatreirr  serait  conserve  pour  exprimer 'd’immenses  distances  as- 


t 
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distances  ; the  kilumcli  e,  for  itinerary  measure^ ; the  millimetre  , also,  for 
scientific  purposes. 

The  usual  measures  employed  in  commerce  would  be  the  same  as  at  pre- 
sent: only  they  would  be  called  measures  of  20,  10,  5,  2 metres;of  1 metre; 
of  a demi-metre,  or  50  centimetres  ; of  20,  and  of  10  centimetres. 

1 

1 

iVleasures  of  surface  or  liantl  measures.  j 

As  for  these,  they  are  probably  not  susceptible  of  any  advantageous  mo- 
difications, by  virtueof  the  amendment  proposed.  They  would  remain  therefore 


Hectare 10,000  square  metres. 

Are 100  square  metres. 

Centiare 1 square  metre. 


measures  of  Volume,  or  solid  measures. 

The  following  denominations  would  be  found  more  convenient  in  practice 
than  those  actually  used.  They  accord  too  better  with  the  denominations  of 
the  other  units. 


Hectostere 100  cubic  metres. 

Stere 1 cubic  metre. 

Centistere 1/100  of  a cubic  metre. 


The  usua/measares  would  remain  as  at  present : only  they  would  be  called, 
measures  of  5 and  2 steres,  and  of  1 stere. 


Weights. 


Kilogramme 1000  grammes. 

Gramme 1 gramme. 

Milligramme 1/1000  of  a gramme. 


The  tun,  tonneau,  (1000  kilogrammes),  for  estimating  the  burden  of  ships  . 
and  the  metriecd  quintal  (100  kilogrammes)  for  expressing  large  quantities, 
would  be  retained. 

The  u’eiqliis,  usually  employed  in  commero!  would  be  the  same  as  now  . 
hut  called  (rejecting  the  learned  series  of  denominations  given  above  by  Mr. 
Silbennann,)  as  follows : weights  of  50,  20,  10,5,  2 kilogrammes ; of  1 kilo- 
gramme ; of  a demi-kilogramme,  or  500  grammes  ; of  200,  100,  50,  20,  10, 
5,  2 grammes;  of  1 gramme;  of  a demi-grarnme,  or  500  milligrammes  : of 
200,  100,  50,  20,  10,  5,  2 milligrammes,  and  of  1 milligramme. 
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Ironomiques;  le  kilomHre  pour  la  mesure  itineraire;  et  le  millimetre  pour 
les  besoins  scientifiques. 

Les  mesures  usitees  dans  le  commerce  seraieiU  les  memesque  celles  d’au- 
jourd’hui ; seulement,  elles senommeraient  mesures  de  20,  10,  5 et  2metres; 
de  1 metre,  d’un  demi-metre  ou  de  50  centimetres;  de  20  et  10  centimetres. 


Memurem  de  superficie. 

Quant  a celles-ci.  elles  ne  sont  probablement  pas  susceptibles  d’aucune 
amelioration,  en  vertu  de  I’amendement  propose  du  systeme.  Elles  reste- 
raient  done : 


Hectare 10,000  metres  carres. 

Are 100 

Centiare 1 metre  carre. 


IVIesiires  de  volume,  ou  des  solides. 

L'on  trouverait  les  divisions  suivantes  plus  commodes  dans  Tusage  que  no 
le  sont  celles  actuellement  usitees.  Elles  s’accordent  mieux,  aussi,  avec  le.s 
divisions  choisies  pour  les  autres  unites. 

Hectostere 100  metres  cubes. 

Stere 1 metre  cube. 

Centistere 1/100  de  1 metre  cube. 

Les  mesures  usitees  seraient  les  memes  qu’a  present;  seulement  on  les 
nommerait  mesures  de  Set  2 steres,  et  de  1 stere. 


Poids : ]VIe»iires  de  pesanteiir. 


Kilogramme, 1 ,000  grammes 

Gramme 1 gramme. 

Milligramme 1/100  de  1 gramme. 


Letonneau  (tun)  de  1,000 kilogrammes, pour  mesurer  leportdesbatiments, 
^i\e  quintal  pour  exprimer  de  grandes  quantites,  seraient  conserves. 

Les  mesures  dont  on  se  servirait  dans  le  commerce  seraient  les  memes 
qu’a  present ; seulement,  (mettant  de  cole  la  longue  suite  de  denominations 
diverses  specifiees  dans  Textrait  ci-dessus  de  la  lettre  de  M.  Silbennann),  on 
les  nommerait  poids  de  50,  20,  10,  5,  2 kilogrammes,  de  1 kilogramme, 
demi-kilogramme  ou  500  grammes  : de  200,  100,  50,  20, 10,  5,  2 grammes, 
de  1 gramme, demi-gramme, ou]500  milligrammes;  de  200,  100,  50,  20,  10, 
5,  2 milligrammes  et  de  1 milligramme. 
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Liquid  and  dry  measitreH. 


HecLolitre 100  litres. 

Litre 1 litre. 

Centilitre 1/100  of  a litre. 


The  usual  measures  would  be  tlic  same  as  al  present , but  denominated* 
measures  ol  1 hectolitre;  demi-bectolitre,  or  50  litres  ; of  20,  10,  5,  2 litres; 
of  1 litre:  the  demi-litre,  or  50  centilitres;  of  20,  10,  5,  2 centilitres  , and 
of  1 centilitre. 

1 bold  it  to  be  impossible  fur  an  intelligent  man  to  run  his  eye  over  the 
above  series  of  denominations  and  ligures,  and  not  admit,  that  while  they 
belong  as  rigorously  to  the  metrical  system,  as  the  denominations  actually 
used,  they  are  at  the  same  time  more  simple,  more  convenient,  more  easily 
apprehended,  and  therefore  better  litted  for  universal  adoption. 

3d.  It  seems  to  me  that  a rule  may  be  found  for  the  establishment  of  the 
five  units  of  the  system,  that  shall  have  at  least  the  advantage  over  the  mode 
actually  pursued,  in  being  more  simple  and  more  easily  remembered,  and 
perhaps  more  rigorously  systematic.  To  explain  my  objection  more  fully, 
under  the  actual  arrangement,  the  units  are  thus  expressed. 


Metre  a certain portiunof  theearth’smeridian  \ metre. 

Are  a surface  of 100  square  metres. 

Stere  a mass  of 1 cubic  metre . 

Gramme  a weight  of  distilled  water 1 cubiccentimetre. 

Litre  a vessel  containing 1 cubic  decimetre. 


Now  would  it  not  l)e  better  if  we  could  sav — The  units  are 

«r 

Metre  a certain  portion  of  the  earth’s  meridian . 1 metre. 


Are  a surface  of 1 metre  square, 

Stere  a mass  of 1 metre  cube. 

Gramme  a weight  of  distilled  water 1 metre  cube. 

Litre  a vessel  containing 1 metre  cube. 


But  the  length  of  the  metre,  as  actually  lived,  renders  this  simple  and 
logical  mode  of  determinirig  the  value  of  the  other  units,  impossible  in  prac- 
tice. L(‘t  us  remove  the  difhculty  by  declaring  the  metre  the  base  of  the 
system,  to  be  one  tenth  part  of  the  actual  metre  ; not,  one  ten  millionth  part, 
but  one  limnlred  miliiontli  juul  of  the  (inatlrayit  of  the  earth's  meridian: 
that  is  to  say,  1 decimetre  of  the  actual  system. 

This  modilication  would  not  alfect  hi  the  slightest  degree  the  principle  of 
construction,  and  nomenctature  of  the  system.  It  would  only  involve  a partial 
shifting  of  the  names.  Thus  the  metre,  diminished  in  length  as  proposed,  and 
the  other  units  formed  uptm  it  as  at  present,  the  actual 


Mvnametre 


would  become 


Deca-Mvrimetre. 


Mesures  de  rapacity 


POUR  DES  LIQUIDES  ET  .M.MIERES  SEGUES; 


Hectolitre 

Litre 

Centilitre 


100  litres 
1 litre. 

1/100  de  1 litre, 


Lcs  mesures  usuelles  ne  seraient  pas  changees:  mais  on  les  nommerait 
1 hectolitre,  demi-hectolitre  on  50  litres:  20,  10,  5,  2 litres,  1 litre,  demi- 
litre,  ou  50  centilitres:  20,  10,  5,  2 centilitres,  et  1 centilitre. 

L’n  homme  competent  et  pratique  ne  pourrait  pas,  ce  me  semble,  passer 
sous  les  yeux  les  denominations  et  les  chiffres  etablisdans  les  series  donnees 
ci-dessus,  sans  admettre  quo,  tout  en  appurtenant  au  systeme  metriejue 
aussi  rigoureiiseinent  queles  dcmomiiiations  actuellement  en  usage,  elles  se- 
raient, en  nienie  temps,  plus  simples,  plus  commodes,  plus  faciles  a appren- 
dre,  et,  consequemment,  plus  propres  a Tadoption  universelle. 

3°  Je  pense  qu'une  regie  peut  se  trouver  pour  determiner  les  cinq  unites 
du  systeme,  (jui  aurait  Lavantage  surcelle  ([ue  Lon  a adoptee  pour  trouver 
les  unites  actuelles,  d'etre  plus  simple,  plus  facile  a retenir,  et  peut-etre  plus 
rigoureusement  systematique.  Pour  exposer  Tobjection  plus  clairenient : — 
selon  I’organisation  actuelle,  les  unites  s’expriment  de  cette  maniere  : — 

Metre,  un  arc  du  ineridien  terrestre. ...  1 metre. 

Are,  une  surfacede 100  metres  carres. 

Sthe,  un  volume  de 1 metre  cube. 

Gra?n?nc,  un  poids  d'eau  distillee 1 centimetre  cube. 

Litre,  un  vase  conlenant 1 decimetre  cube. 

Jc  dis  qu’il  serait  mieiix,  si  nous  pouvions  dire  : — • Les  unites  sonl 


Metre,  un  arc  du  meridien  terrestre 

Are,  une  surface  de 

Store,  un  volume  de 

Gramme,  im  poids  d’eau  distillee. . 
Litre,  un  vase  contenaiit 


1 metre. 

1 metre  carre. 
I metre  cube. 
1 metre  cube. 
1 mhre  cube. 


Mais  la  longueur  du  metre,  comme  il  est  fixe  actuellement,  rend  impos- 
sible ce  mode  simple  et  logique  de  fixer  la  valeur  des  autres  unites.  Levons 
la  difficulte  en  declarant  que  le  metre,  la  base  du  systeme,  sera  la  dixieme 
panic  du  metre  actnci,  non  la  dix  millioniemc  partie,  mais  la  en?t  millio- 
7iicmc  partie  du  (juart  du  meridien  terrestre.  C’est-a-dire  1 deciinelre  du 
systeme  actuel. 

Cette  modification  n’affecterait  en  rion  les  principos  de  la  construction  et 
de  la  nomenclature  du  systeme.  FJIe  amenerait  seuiement  un  echange  reci- 
proque  partiel  des  noms.  Ainsi,  le  metre,  diniinne  en  longueur  de  la  ma- 
niere indiquee,  et  les  autres  unites  en  derivant  comme  a pn%ent.  lcs  noms 
des  divisions  des  unites  se  trouveraient  modifies  comme  suit : 

Dans  les  mesures  de  longueur, 

Myriametre  deviendrait Deca-myrimetre 
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would  become 


Kilometre 

Metre 

Decimetre 

Centimetre 

Millimetre 


Myrinietre. 

Decametre. 

Metre. 

Decimetre. 

Centimetre. 


The  same  vard-stick  would  be  used  in  stores  , only  it  would  be  called  de- 
eametre,  or  familiarly  deva  (as  kilo  is  used  for  kilogramme)  instead  of  metre. 
Itinerary  measure  would  remain  exactly  as  it  is,  only  the  kilometre  would 
be  called  myrimeire.  The  land  measurer’s  chain  would  be  styled  a hectometre 
instead  of  decametre.  The  actual 


Hectare 

Are 

Centiare 


would  become 


Hecto-Myriare. 

Myriare. 

Hectare. 


The  hecio-mifriarc  (employed  as  our  acrej  would  be  familiarly  called 
heeVnn.  In  solid  measure,  the  actual 


Decastere 

would  become 

Myristere. 

Stere 

— 

Kilostere. 

Decistere 

— 

Hectostere. 

jilts,  the  actual 

Kilogramme 

would  become 

Gramme. 

Gramme 

— 

Milligramme. 

Milligramme 

— 

Milli-Milligrarame. 

The  last  named  quantity  would  be  commonly  styled  milli-mil. 

In  liquid  and  dry  measures,  there  w'ould  occur  no  change  whatever  — 
not  even  a shifting  of  names  , only  we  would  say  : the  litre  is  a vessel  of 
which  the  capacity  is  one  cubic  metre,  instead,  as  now^ofone  cubic  decimetre; 
for  the  decimetre  would  have  become  the  metre,  under  thenew  arrangement. 


/jth.  As  for  the  moneg  of  France,  I should  be  sorry  to  see  it  adopted 
by  us,  with  the  metrical  system  of  weights  and  measures,  unless  we  intro- 
duced, at  the  same  time,  an  important  modilication  of  the  monetartj  unit. 
The  connection  with  the  metrical  system,  b\  weight,  and  diameter  of  the 
coins,  and  by  decimal  divisions,  should  remain  unimpaired  ; but  the  actual 
unit  of  this  country,  the  franc  (equivalent  to  18  cents  7 mills  of  our  money) 
is  too  small.  Fortunately,  they  have  here  a silver  coin,  the  five  franc-piece, 
of  nearly  the  same  value  with  our  dollar.  Let  us  take  the  live  franc-piece,  of 
the  actual  weight  and  composition,  change  its  name,  divide  it  decimally  into 
rents  and  mills,  and,  making  it  the  unit  of  money,  accept  french  moneys, 
with  french  weights  and  measures.  The  change  of  unit  w^ould  in  no  way 
affect  the  relation  of  the  currency  with  the  system.  What  name  shall  be 
given  to  the  unit?  It  should  not  be  dollar : it  should  not  be  franc.  These 
being  already  well  known  units,  in  common  use,  and  of  different  values 


t 
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Kilometre  deviendrait  Myrimetre. 

Metre  — Decametre. 

Decimetre  — Mkre. 

Centimetre  — Decimetre. 

Millimetre  — Centimetre. 

Le  meme  yardstick  serait  usite  dans  les  magasins,  seulement  on  le  nom- 
merait  decamhre,  ou  familierement  dera  (comme  I’on  dit  kilo  pour  kilo- 
gramme), au  lieu  de  metre.  Lamesure  itineraire  resterait  exactement  comme 
elle  est ; seulement,  le  kilometre  actuel  serait  nomine  myrimetre.  La  chaine 
d’arpenteur  serait  un  hectometre,  au  lieu  d’etn^  un  decamkre. 

Les  changements  suivantsse  feraient  dans  les  mesures  de  super  fide. 

Hectare  deviendrait Hecto-myriare. 

Are  — • Myriare. 

Centiare  — Hectare. 

Vhecio-myriare  (employe  comme  noire  urre  aux  Etats-Lnis)  serait  fami- 
lierement nomme  hectom. 

Les  changements  suivants  se  feraient  dans  les  mesures  de  volume  : 

Decastere  deviendrait. Myristere. 

Stere  — kilostere. 

Decistere  — Hectostere. 

Dans  les  poids,  les  changements  suivants  auraient  lieu  : 


Kilogramme 

Gramme 

Milligramme 


deviendrait Gramme . 

— Milligramme. 

— Milli-milligramme. 


La  derniere  quantile  (milli-milligramme)  serait  ordinairement  nominee 
milli-mil. 

Dans  les  mesures  de  capacile  pour  liquides  et  matieresseches,  il  n’y  aurait 
aucun  changeinent.  Les  noms  resteraient  comme  ils  sont.  Seulement  on  di- 
rait  le  litre  un  vase  dont  la  capacite  est  de  1 metre  cube,  au  lieu  de  1 de- 
cimetre cube  comme  a present. 

4°  Quant  aux  monnaies  francaiscs,  je  ne  les  verrais  pas  avec  plaisir  adop- 
tees par  nous,  a moins  qu’iln’y  soil  apporle,  en  meme  temps,  une  modifica- 
tion importante  de  ITinite  monetaire.  La  connexion  entre  elles  et  le  systeme 
jnetrique,  par  le  poids,  et  le  diametre  des  pieces,  et  par  les  divisions  de- 
cimales,  devrait  leur  etre  conservee.  Mais,  I’unite  actuelle  dans  ce  pays, 
le  franc  (equivalant  a 18  cents  1 mills  des  monnaies  americaines)  est  trap 
petite.  Heureuseinent,  on  a en  France  une  piece  en  argent,  la  piece  de 
5 francs,  de  la  valeur,  a peu  pres,  de  notre  dollar.  Prenons  la  piece  de 
5 francs,  dii  poids  et  de  I’alliage  actuels;  changeons-en  le  nom,  et  la  divisant 
par  fractions  decimales,  en  cents  et  mills,  acceptons  les  monnaies  francaises, 
avec  les  poids  et  mesures  fran^ais,  en  la  dklarant  Cuntie  monetaire.  Ce 
changement  de  I’unite  n’altererait  point  les  rapports  qui  existent  entre  les 
monnaies  et  le  systeme  melrique.  Quel  sera  le  nom  de  la  nouvelle  unite  ? 11 
ne  devrait  etre  ni  dollar,  ni  franc.  Ces  noms,  appartcnanl  deja  a des  unites 
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iVoiii  tlial  proposed  to  be  eslablislied,  either  oflliose  names  would  create  a 
confusion  of  accounts  as  well  asofitleas  that  sluaild  be  avoided.  Besides,  those 
names  iiavo  a character  of  nationality,  that  might  be  seized  upon  by  na- 
tional prejudices,  and  become  ground  of  refusal,  or  of  delay  in  the  universal 
atloption  by  all  civilized  nations  of  one  and  Ihe  same  system  of  weights 
measures  and  niom‘y.  Let  us  make  a name  fur  the  new  live-franc  unit , as 
the  French  have  already  made  names  for  the  other  units,  free  from  all  these 
objections.  And  for  this  purpose  let  us  again  apply  totho  Creek.  Let 

us  take  the  old  greek  silver  coin  GTaTr.p  (fituier)  and  make  it  the  name  of 
(lie  new  unit.  It  may  be  adopted  without  any  cliange,  stater  : or,  analogizing 
it  to  the  already  adopted  names,  it  may  become  slaire,  or  better  still,  en- 
tering, thus,  perh'ctly  into  the  modilication  of  the  nomenclature  of  the  sys- 
tem whicli  I have  recommended  al)ove  it  would  become  statt.  We  should  thus  ■* 

liave  the  three  denominations  of  money  — st<tire,  ceftiistalrc,  milfistatrc  — 
to  annex  to  tlie  five  stiries  of  weichls  and  measures,  described  in  the  2nd  of 
Ihe  amendments  to  Ihe  system  which  1 have  above  proposed  : each  series, 
composed  of  ilnee  deiiomimitions  (mlij.  except  that  of  long  measure,  of  whicli 
the  two  extremes,  the  two  supernunuM  ary  terms,  millimetre,  and  myrimelre, 
are  retaiiuHi  for  scienlilie  purposes.  It  would  he  well  perhaps  to  add  to  the 
monetary  denominations  Ikcf/siairc  (10  slatres)  for  the  expression  of  very 
large  sums.  But  1 would  urge  the  adoption  of  the  niodilied  nomenclature 
suggf'sted  in  the  1st  of  my  above  amendments.  Il  belongs  lo  no  modern  lu7i- 
(jeaifc.  while  the  actual  names'  of  the  units  ha\e  a french  air  that  might 
render  them  unacceptable  to  certain  olher  nations.  Its  terms  are  shorter: 
and  therefore  more  convenienL  for  use.  There  would  exist  amoriff  all  nations 
ahardljf  appreciable  difference  of  jn'ononciatton.  This  is  a capital  (juality  in 
a system  pro])osed  for  universal  adoption.  If  their  beautiful  and  admirable 
system  were  adopted  by  us  as  a whole,  the  French  themselves,  would 
doutbloss  accept  some,  or  all  of  our  modilications,  and  all  other  nations  would 
soon  follow. 


! remain  respectfully  your  friend,  and  obedient  servant. 

WILLIAM  W.  MANN,  (of Georgia) 

N.  B.  Messrs  Silbermonn  and  Durand  have  given  minutely  in  their  able 
Reports,  which  I am  told  are  to  accompany  your  letter' to  the  chairman  of 
the  commiltet*  ofcoimnerce,  all  purely  scientific  informations  relative  to  the 
weights,  measures,  and  coins  of  France,  tliat  could  be  desired.  It  has  been 
my  aim  in  the  foregoing  remarks,  to  give  a plain,  practical  description  of 
the  metrical  decimal  system,  for  the  perusal  ol  plain,  practical  men.  And  to 
this  end,  1 have  a\oided  all  scienlilie  details  that  were  not  necessary  to  the 
(‘lucidation  of  my  subject.  Perinil  me,  with  the  same  view,  to  add  to  my  letter, 
a sheet  of  drawings  or  engravings  w Inch  w ill  present  Lo  the  cyeof  the  reader 
w ith  sufficient  exactness  for  my  purposes,  the  form  of  the  weights,  measu- 
res, and  coins  of  Frauc(‘.  and  of  other  instruments,  in  common  use,  under 
the  system.  W.  W.  M. 
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inon^tairesbien  connues,  donl  I'usage  est  journalier,.  et  differenlesen  valeur 
de  celle  proposee  a I’adoption,  ilsproduiraieiit,ruii  et  fautre,  une  confusion 
regrettable  des  comptes  et  d(‘s  idees.  De  plus,  ces  iioms  portent  un  caractere 
de  nationalite,  donl  penl-etre  s'em|)areraient  les  prejuges  natiemaux,  j)Our 
devenir,  dans  la  suite,  un  motif  pourrefuser  ou  ajounuT  l adoi>tion,  par  toutes 
les  nations  civilisees,  d'un  el  meme  syslorne  de  poids,  mesun*s  et  monnaies. 
Trouvons  un  nom  pour  la  nouvelle  unite,  la  piece  de  5 francs,  comme  les 
Fran^ais  en  ont  trouve  j)our  les  autres  unifes,  au(|uels  ces  objections  nc 
pourraient  pas  s’adresser.  A cette  tin,  clierchons  encore  dans  Vancien  ijrcc. 
Nous  poLirrions  prendre  It^  noin  du  ^7Ta':r,p,  stater,  ancieime  piece  de  inuii- 
naie  en  argent,  pour  le  donner  a ia  nouvelle  unite.  L’on  ]n)urrait  fadopter, 
sans  changement,  staler  ; ou,  lui  faisant  subir  la  modiricalioii  appliquee  aux 
noms  deja  adoptes,  i!  de\iendrait  siuire;  on  iiiieux  encore  , le  faisant  ainsi 
rentrer  dans  la  nouvelle  nomenclature  (jae  pai  pn»posee  ci-dessus.  il  devien- 
drail  statt.  Nous  aurions  alors  les  trois  divisions  monetaires — sialre,  (cnti- 
statre,  JuiUislatre  — a ajouter  aux  cinq  series  des  poids  et  mesures  enuiicees 
dans  le  second  des  amendements  que  j’ai  suggeres  plus  haul.  Chacime  de 
ces  series  se  compose  de  tro'/s  divisions,  excepte  celle  des  mesures  de  lon- 
gueur, dont  les  deux  lermes  extremes,  les  tei  ines  saj)ernumeraires,  milli- 
miHre  et  7ntjrimelrc,  sent  gardes  pour  les  besuins  scientitiques.  11  serait  bien 
peut-etre  d'ajouter  dhaslaire  (10  slatres)  pour  exprimer  de  grandes 
sommes  d'argeiit. 

Jhnsislerais  sur  Tutilite  qu’il  y aurait  a adopter  la  modification  de  la  no- 
menclature dont  j'ai  parle  dans  le  premier  des  amendements  (jiie  j'ai  pro- 
poses. Les  nouveaux  noms  yfappartiendraienth'idemment  d au<  ttne  des  inn- 
(jues  modenies,  pondanl  (pie  les  noms  actuels  out  uii  air  fran{  uis,  (lui  serait, 
peut-elre,  inal  vu  de  certaines  autres  nations.  Les  mots  sont  /das  eoarls, 
et,  par  consequent,  plus  coimnodes.  Jl  //  aaraii  dans  toutes  les  na- 
tions line  diversite  dc  proiionciation,  d pea  pres  7inlle.  C’est  un  merite 
capital  dans  un  systeme  destine  a Tadoptiou  universellc.  Les  Francais  eux- 
memes,  si  leiir  beau  et  admirable  systeme  etait  adopte  comme  un  tout 
paries  Etats-Unis,  accepteraient  sans  doute  quei(tucs-unes  sinon  toutes  nos 
modilications  et  les  autres  nations  nous  suivraient  de  pres. 

Je  reste  respectueusement  votre  ami  et  serviteur  obeissant, 

WILLIAM  W.  MANN. 


.MM.  Silbermann  et  Durand  ont  donne  minutieusement,  dans  leurs  remar- 
quables  rapports,  qui,  doivent  elre  joints  a voire  lettre,  adressee  au  pre- 
sident de  la  commission  du  comnierct',  tons  les  renseignements,  puremenl 
scienlifiqiies,  relatifs  aux  poids,  mesures  et  numnaies,  que  Ton  pourrail 
desirer.  Mon  but  a inoi,  dans  les  lignes  qui  precedent,  a ete  d'eci'ire  une 
description  simple  et  pratique  du  systeme  inetrique  decimal,  a la  portee  de 
lous  ceux  qui  savent  lire.  A cet  effel,  j’ai  evite  lous  les  details  scienliliques 
qui  n’etaientpas  necessaires  pour  bien  expliquer  le  systeme.  Permettez-moi, 
dans  la  meme  intention,  d'ajouter  a ma  lettre  une  feuille  de  gravures  qui 
presentera  a Tocil  du  lecteur,  avec  i:n  degre  suflisant  d'exactitude,  les 
formes  des  poids,  mesures  et  monnaies  do  France,  et  des  autres  appareils 
en  usage  appartenant  au  systeme.  W.  W.  M. 
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Mr  Hippolyte  VATTEMARE. 


The  verification  of  the  standards  of  weigths  and  measures  presented  by 
the  french  Government  to  the  Government  of  the  United  States  has  been 
made  at  the  Conservatoire  des  Arts  et  Metiers,  in  the  gallery  of  weigths 
and  measures  of  that  establishment,  and  with  the  prototypes  of  commerce 
deposited  there. 

The  very  prototypes  hab  been  previously  compared  with  the  official  pro- 
totypes deposited  in  the  Archives  of  France.  Here  are,  at  first,  the  results 
of  that  comparison,  as  well  as  the  manner  in  which  they  have  been  ob- 
tained. 

The  two  series  of  prototypes  of  commerce  and  of  the  Archives  consist 
each  in  one  metre  with  ends,  in  platinum,  and  in  one  kilogramm  of  cylin- 
drical form,  likewise  in  platinum. 

These  measures  were  made  at  the  same  time  by  the  celebrated  artists 
Lenoir  and  Fortin,  and  verified  by  their  colleagues  of  the  international  Com- 
mission of  weights  and  measures,  in  the  year  7 of  the  Republic  (1799). 

(1)  Messrs  Silberman  and  Durand’s  reports  having  already  been  published  in  french 
by  the  SociM  d' encouragement,  in  its  Bulietin  number  of  August  18r>5,  and  as  this 
Bulletin  has  an  immense  circulation,  we  though  useless  to  reproduce  them  here. 


The  comparison  of  the  metre  has  been  madtiby  means  of  a special  com- 


parator, which  indicates  a ten  thousandth  of  millimetre,  viz.  of 

the  fondamental  lonL^tb. 

For  the  comparison  of  the  kilogramm,  a balance  was  used  which  indi- 
cated the  half  milli^ramm.  Comptnisalion  has  been  made  for  the  loss  which 
these  weifjhls  sustained  in  the,  air  a loss  determined  by  means  of  a compa- 
rator constructed  with  the  view  of  ascertainin^Mhe  lineal  dimensions  of  those 
cylindrical  wei^lits. 

There  exists  no  prototype  of  measures  of  < apacily;  in  fact,  this  is  not 
necessary,  the  unit  of  this  prototype,  the  litre,  being  a cubic  decimetre,  and 
a cul)ic  decimetre  of  distilled  water,  taken  at  its  maximum  of  density, 
weighing  precisely  one  kiiogramm  in  vacuo. 

Accordingly,  the  kilogramme  takes  the  place  of  that  unit. 

The  colU'ctiun  nf  the  standard  wtngliis  and  measures  given  to  the  United 
States  in  exchange  for  those  presemted  by  Mr  Vattemare  consists  in  three 
various  series,  viz  : 

One  standard  metn‘  in  steel,  on  a bronze  basis,  and  one  standard 
kiiogramm  in  gilt  brass. 

2®  One  gradnatt'd  metre,  in  brass,  and  one  litre,  both  made  by  Gambey; 
'file  seri(*s  of  weights  and  measures  composing  the  suit  of  a bureau  of 
verilication  of  the  lirst  class;  finally,  the  instruments  for  measuring  and 
stamping  necessai’v  to  those  bureaus. 


CHAPTER  1. 


COMPARISON  OF  THE  MEASURES  OF  LENGTH. 

§ I'U  Coinparisoii  of  tlie  prototype  metre  of  Commeree 
with  that  of  the  Arehiieii  of  $^tate. 

This  comparison  has  been  made  by  means  of  my  lever  comparator  cons- 
tructed under  my  directif)u  by  Mr  Brunner. 

The  accuracy  of  the  comparisons  being  subordinate  to  tlic  precision  of 
the  instruments  of  verification,  I will  give  here  a complete  description  of 
this  comparator,  as  well  as  of  the  manner  in  which  it  has  been  used. 

1st  COMPAHATOn. 

Two  metallic  rules  aa'  bh\  of  the  same  width,  and  of  a length  almost 
identical,  perfectly  finished,  superposed  and  invariably  fixed  in  c'  are  the 
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basis  of  the  comparator.  The  inferior  rule  ////  is  of  bronze,  and  tlie  superior 
one  aa'  of  platinum:  their  common  breadtli  is  30  millimetres;  the  other 
dimensions  are  the  follovying  : 

Platinum  rule,  1"*  12  length,  3"""  5 thickness. 

Bronze  — , l'“  13  — 7"“’'  — 

Two  heels  fixed  at  the  extremities  of  the  ai)paratus  ^erve  as  a matrix  for 
the  metre  to  be  interposed.  These  tw  o heels  are  formed  by  tlie  extremities 
of  the  small  arms  of  tlu‘  tw^o  levers  de,  dV,  the  axles  of  rotation  /',  /'  of  which 
are  strongly  attached  to  the  inferior  rule,  and  which  by  their  great  arms 
amplify  the  small  differences  of  length  that  may  exist  in  the  metres  inter- 
posed between  the  arms. 

The  small  arm  of  these  lexers  is  8 millimetres  in  length,  tlie  great 
arm,  1(50  : their  position  is  xerlical  above  the  rules  to  which  they  are  fas- 
tened by  the  support  of  their  axle  of  rotation.  This  axle  itself  revolves  bet- 
ween two  screw  |)oints  secured  by  the  support. 

The  lever  which  is  by  the  side  ofn',  wIiei*ellieiworul(*s  are  fastened, 
is  used  as  a knocker  fur  the  measures  to  he  oompaied  ; accordingly,  the  po- 
sition of  its  axle  of  rotation  is  invariably  tixed  on  the  rule. 

The  Ollier  lever  dc  is  used  to  effect  contact ; for  this  purpose,  it  is  attached 
to  the  frame  (]  k i,  whicTi  holds  a micrometer-screw , the  nut  k of  wiiich  is 
fixed  upon  the  bronz(‘  rule  liy  means  of  an  upright  uniting  the  two  pieces. 

Ill  order  not  to  injure  the  exlixmiities  of  the  inlorposed  metres,  tliose  two 
levers  have  been  rested  against  these  extremities  only  by  means  ol  the  pres- 
sure of  a small  spring  //',  the  power  of  which  does  not  exceed  5 grammes. 
The  end  dd'  of  a small  arm  is  bent  forward  ; it  is  cylindrical,  horizontal  and 
is  provided  with  an  edge  of  2''^'“  in  length  which  serves  as  point  of 
contact. 

As  the  contact  is  to  he  operated  only  in  a single  position  of  the  levers 
there  has  been  drawn  an  invariable  guide-line  or  mark  upon  the  top  mm' 
of  the  support  of  each  of  the  lovers.  This  guide-line  must  coincide  witli  the 
guide-line  drawn  upon  the  end  of  tiiis  lever.  Jn  order  to  give  to  lliis  coin- 
cidence the  necessary  precision,  live  lines,  instead  of  a single  one,  have  been 
drawn  both  on  the  lever  and  the  support.  In  operating  experiments,  it  is  the 
txvo  centre  lines  that  must  be  made  to  coincide.  The  other  lines  are  nearly 
equi-distant ; but  those  drawn  upon  the  end  of  the  lever  are  a little  less  far 
apart  from  each  other  than  those  which  are  drawn  upon  the  support. 

By  means  of  this  contrivance,  these  lines  perform  the  office  of  a vernier. 
The  coincidence  of  the  centre  lines  becomes  thus  more  perfect,  and  its  pre- 
cision is  increased  by  furnishing  each  support  with  a magnifying  glass  nn'.  A 

1 

flerangement  of of  a millimetre  at  the  points  of  contact  of  the  small 

arm  of  the  levers  d and  d'  is  thus  indicated  at  the  extrejnity  of  the  great 
arms  hy  half  a division  of  the  vernier  : a quantity  ([iiite  discernible  by 
means  of  the  magnifying-glasses. 

It  may  easily  be  understood  that  these  delicate  coincidences  could  jiot  be 
operated  by  the  hand ; they  are  performed  hy  the  pincers  p,  which  grasp 
the  measure  on  both  sides;  these  pincers  are  tenninaled  hy  an  horizontal 
tail-piece  7,  which  holds  a recalling  screw  r w ith  very  close  grooves,  w hich 
inserts  itself  into  the  foot  of  the  support.  This  screw  is  placed  in  the  prolon- 
gation of  the  superior  surface  of  tho  platinum  rule  upon  which  lies  the  stan- 
dard to  be  compared. 
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Tho  groove  of  the  micrometer  screw  s,  which  constitutes  the  measuring- 
apparatus  properly  called,  is  precisely  of  one  half  millitnetre.  The  head  or 
drumf  of  this  screw  is  divided  into  500  parts  subdivided  in  5,000  by  a ver- 
nier at  the  10th  r,  fastened  to  the  slide  of  the  screw.  The  millimetre  is  thus 
subdivided  in  10,000  parts,  which  brings  to  t(  n miiliontlis  of  metre,  viz.  to 
the  relation  of  the  metre  to  the  quarter  part  ot  the  terresti  ial  meridian. 

This  screw,  perfect  in  its  construction,  run  l)etween  two  points  fixed  by 
screws  in  the  frame  supporting  the  lever  of  contact ; it.  is  in  the  prolonga- 
tion of  the  points  of  contact. 

The  delicacy  of  the  contacts  as  well  as  that  of  their  estimation  being  as- 
certained, there  remains  one  condition  yet  to  be  accomplished,  viz  the  in- 
variableness of  the  distance  between  the  ^^\o  heels,  invariableness  cons- 
tantly troubled  by  the  changes  of  temperature  on  account  of  the  dilatation 
or  oi’  the  contraction  that  these  thermomefrical  variations  cause  to  the 
bronze  rule  which  is  the  basi.s  of  the  levers,  as  we  said  bcfoiac 

To  ascertain  with  exactitude  its  value,  as  well  as  its  invariability,  that 
basis  carries  a platinum  rule,  the  dilatation  of  which  , diff,*rent  from  that 
of  the  bronze  rule,  enables  one  to  use  these  two  rules  as  a thermometre 
of  Borda,  which  indicates,  at  every  instant,  the  temperature  of  the  appa- 
ratus. it  is  for  this  reason  that  the  two  rules  are  connected  at  one  of  their 
extremities  by  an  axle  c\  which  passes  through  them,  while  being  free  at 
the  other  end,  they  can  dilate  according  to  the  temperature.  The  difference 
of  dilatation  is  indicated  by  a graduation  c in  l //j  of  millimetre,  drawn  on 
that  end  on  the  platinum  rule ; with  this  graduation  corresponds  a vernier  v\ 
dividing  2/i  of  those  quarter  millimetres  into  25  parts,  forming  thus  hun- 
drelhs  of  millimetre  on  the  vernier  placed  on  a plate  of  platinum  fixed  to  the 
bronze  rule.  This  plate  serves,  at  the  same  time,  as  a guide  to  the  platinum 
rule;  wtiile  the  foot  of  the  nut  of  the  microiiK  ter-screw  directs  the  rule 
to  the  other  border. 

^s  this  precision  is  not  sufficiently  delicate,  compared  with  that  of  the  le- 
vers, a lever  irf'e\  similar  to  the  two  former  ones,  has  been  adapted  to  the 
extremity  of  these  rules;  the  axle  f'  of  this  lever  has  the  same  movement 
that  the  end  of  the  bronze  rule  to  which  it  is  fixed,  while  the  contact  of  the 
small  arm  is  pressed  by  a spring  against  the  vertical  extremity  of  the  plati- 
num rule  and,  consequently,  moves  with  it. 

The  great  arm  f'e"  of  this  lever  is  terminated  by  an  arc  of  a circle  e'  upon 
which  is  drawn  a wide  vernier  very  minutely  graduated,  which  can  run  over 
an  other  graduated  arc  of  a circle  the  fool  of  which  carries  the  axle  /"  of 
the  lever  fixed  to  the  bronze  rule.  Tlie  dimensions  of  this  vernier  permit  the 
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appreciation  of  of  a degree  of  temperature. 
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The.  delicacy  of  these  indications  corresponds  therefore  with  that  of  the 
tw'O  other  levers. 

This  comparator  is  supported  at  short  intervals  upon  sills  or  guides?/  of 
the  same  thickness,  being  themselves  laid  upon  a cast  support  well  dressed  zz^. 

The  follow  ing  experiments,  executed  first  with  the  prototype  of  the  Archi- 
ves and  with  that  of  commerce,  then  with  the  measures  presented  to  the 
United  Slates,  will  serve  at  the  same  time  as  a guide  for  the  use  of  the  ap- 
paratus just  described. 


2"  COMPAKISON  UK  THE  I*KOTOTVF*E  OF  THE  COMMEllCE  WITH  THAT  OF  Tilt 

ARCHIVES. 

Those  two  metres,  both  in  platinum,  constructed  at  the  same  time,  and 
deposited,  one  in  the  Archives  of  the  State,  Messidor  /(,an.  vii  (June  22, 1709), 
the  other  in  the  department  of  the  interior,  previously  verified  by  the  same 
operation,  have  been  found  identical  at  the  temperature  of  10°  and  after 
2k  hours  of  sojourn  side  by  side. 

I did  not  take  the  liberty  of  icing  the  prototype;  besides,  the  slight  coeffi- 
cient of  dilatation  of  tlie  platinum  allowed  to  admit  that  there  would  be  no 
appreciable  difference  between  these  two  metres  at  the  legal  temperature 
ofO^ 

One  of  these  metre.s  may  therefore,  whilhout  any  scruple,  be  taken  for 
the  other;  what  1 have  already  done  in  the  comparison  of  a prototvpe  des- 
tined for  Spain. 


vj  2.  Constriiclioii  of  a standard  metre  of  tlie  United  States 
and  determination  of  its  eoeflirient  of  dilatation. 

This  standard  metre  aa  is  in  steel ; it  has  been  rebaked  in  a fire  of  char- 
coal, that  was  left  to  dieoff  as  slowly  as  possible ; it  was  afterw  ards  dressed 
with  the  planing-machine  without  being  hammered  nor  filed,  then  rubbed 
with  emery  in  order  to  finish  it  on  its  four  faces  ; finally,  it  was  cut  to  the 
metrical  length,  at  the  temperature  of  melting  ice,  by  means  of  a standard 
at  the  same  temperature.  The  two  ends  were  adjusted,  rubbed  and  polished 
by  M.  Brunner  with  the  aid  of  a process  of  his  own. 

That  standard  metre  of  the  United  States  is,  at  the  same  time,  a /font  and 
a trait.  It  is  d tra/t,  because  on  each  end  lias  been  screwed  a small  prisure 
in  steel  dd’ ; in  order  to  render  the  joint  obvious,  a golden  plate  of  one  1 0ti“ 
of  millimetre  of  thickness  has  been  insert(3d  between  the  priaure  and  its 
extremity. 

Placed  upon  a thicker  bronze  rule  bh\  similar  to  that  of  the  comparator, 
it  forms,  with  this,  a Borda-thermomelre  ; both  are  united  at  one  of  their 
ends  a'  by  a conical  centre  c',  like  the  two  rules  of  the  comparator : the  axle 
of  this  centre  is  at  23  millimetres  of  the  extremity  of  the  metre. 

The  two  other  ends  a are  free  in  their  movement  of  dilatation  ; each  ones 
carries  a graduated  scale ; the  scale  lielonging  to  the  bronze  rule  is  engraved 
on  a silver  wire  f,  screw-ed  on  that  rule  ; its  division  are  fourths  of  milli- 
metre. 1 he  vernier  / is  fixed  on  the  steel  rule  ; it  is  made  of  a small  silver 
plate  sunken  into  the  face  of  the  rule ; it  gives  25ths  of  the  opposite  division, 
viz,  hundreths  of  millimetre. 

The  0 of  this  vernier  is  at  95/i  millimetres  fnmi  the  axle  c. 

Opposite  to  the  graduated  bronze  plate,  on  the  other  side,  in  g,  is  a brass 
plate  of  the  same  size ; these  two  plates  serve  as  guide  to  the  free  extremity 
of  the  steel  metre. 

A vernier  /',  and  a graduation  on  silver  j\  as  well  as  a brass  guide  (j\ 
similar  to  the  former,  are  to  be  found  at  the  fixed  extremity  a'.  This  si-cohd 
graduation  would  be  used  in  case  the  axle  would  become  loose,  which  loose- 
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ness  ^voiild  immoclialely  be  delected  by  the  change  of  coincidence  between 
the  two  graduated  scales  placed  on  that  end. 


\°  DIFFERE\CF.  OF  I)II,ATATrO\  r,KT\VF.RN  THFSK  TWO  RULES. 

This  apparatus  of  niles  was  placed  in  niellmg  ice,  where  it  was  kept  du- 
ring two  hours;  the  coincidences  having  become  invariable  at  the  end  of 
that  time,  the  measures  were  as  follows  : 

The  vernier  of  the  fixed  end  indicated 88. 

That  of  the  free  end - /i'""'  /|2. 

After  remaining  two  hours  more  in  boiling  w ater  the  following  numbers 
were  furnished  : 

For  the  vernier  of  the  fixed  end 88. 

For  that  of  the  free  end 80. 

Difference  between  the  free  ends  /j2 — o*”™  80=0‘“'"  62. 

The  difference  of  dilatation,  from  0^  to  100^\  between  the  two  metals,, 
steel  and  bronze,  which  constitute  the  two  metres  submitted  to  experiment  is, 
therefore,  of  62  for  100®,  and  for  a length  of  954““,  distance  from 
the  axle  or  fixed  point  to  the  0 of  tlie  vernier  placed  at  the  free  end. 

2°  ABSOLUTE  niLATATIOX  OF  THE  TWO  HULKS. 

In  order  to  determine  the  absolute  dilatation  of  each  rule,  1 was  obliged 
to  invent  a special  process  which  allows  to  carry  , effectively,  an  invariable 
length  on  each  one  of  the  rules,  at  every  mie  of  the  normal  temperatures 
from  0°  to  100". 

The  instrument,  by  moans  of  which  an  in\  ariable  length  is  inscribed  on 
the  rule,  is  a compass  n verge,  with  very  strong  hard  points,  and  constantly 
kept  in  a wooden  trough  full  of  melting  ice. 

The  compass  consists  in  a steel  rule  na'  : length,  1“  20;  breadth,  5 cen- 
timetres, and  thichness  about  8 millimetres;  it  carries  two  dry  points 
screwed  at  a distance  of  one  metre  from  each  other.  These  points  are  of 
tempered  steel  and  very  strong ; their  ends  aie  turned  and  sharpened  with 
great  care  and  they  present  a cone,  the  opposite  gemUrires  of  which  form 
an  angle  of  about  60".  'I'lie  distance  between  the*  two  apexes  of  the  cone  is 
1 

— of  millimetre  shorter  than  the  metre  submitted  to  melting  ice. 
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The  trough  in  which  this  compass  is  placed  is  of  a triangular  shape,  one 
of  the  edges  forms  the  basis  in  which  two  holes  have  been  made  for  the  pas- 
sage of  the  points  of  the  compass,  so  that  these  points  might  project  about 
15  millimetres. 

While  the  compass  is  immersed  in  melting  ice,  the  rule  to  be  experimen- 
ted on  is  also  immersed  in  melting  ice.  Thetrmiglulestined  to  receive  the  rule 
is  furnished  with  a cast  support  well  finished  in  its  whole  length,  destined 
to  receive  uprightly  the  rule  upon  which  you  operate.  Two  hours  after  this 
immersion,  the  rufe  has  attained  a temperature  that  may  he  considered  as 
uniform  and  invariable. 


Then,  in  order  to  mark  this  rule  with  the  compas,  the  extremities  are 
lightly  uncovered,  and  the  trough  containing  the  compass  is  placed  close  by, 
so  that  the  tips  be  only  at  one  millimetre  from  the  surface  of  the  rule ; then, 
slightly  pressing  one  of  the  tips  upon  the  rule,  with  the  other  you  describe 
an  arc  of  circle  of  one  or  two  millimetres  in  length,  the  tip  is  arrested  at  the 
extremity  of  this  arc;  and  from  that  point  as  centre  an  other  arc  is  descri- 
bed with  the  corresponding  lip  at  the  other  extremity  of  the  rule. 

After  this  first  pointing,  the  compass  is  put  aside  and  the  rule  with  its 
support  is  placed  in  a metal  trough  full  of  distilled  water  the  temperature  of 
which  is  raised  to  the  boiling  pointby  means  of  alcoul  lamps.  After  two  hours 
of  ebullition,  a second  pointage  is  effected.  This  operation  is  similar  to  the 
first  one  ; but  care  should  be  taken  to  press  the  first  tip  within  the  mark 
traced  in  the  former  pointage  and  at  about  one  half  millimetre  from  this 
mark;  then,  the  other  tip  will  likewise  fall  within  the  other  mark  and  very 
near  to  it.  The  two  last  marks  will  therefore  he  placed  between  the  two 
former  ones,  and  will  likewise  consist  of  two  arcs  of  circle ; this  precaution 
has  been  omitted  here,  for  the  first  tip  has  l)eeii  carried  outside  ; accordingly 
this  position  must  be  subtracted  from  the  other. 

Thus,  are  obtained  four  marks  corresponding  two  by  two  to  the  tempe- 
ratures 0®  and  100". 

When  the  pointage  is  finished,  the  distance  between  the  arcs  of  circle 
obtained  at  the  two  extreme  temperatures  is  measured  l)y  means  of  the  mi- 
crometre and  of  the  microscope  0 of  the  comparator. 

The  distance  between  the  two  marks  of  the  free  end  of  the  bronze  rule 
has  thus  been  found  te  be  2^“'“  2459,  and  the  distance  corresponding  to  the 
interval  of  the  arcs  of  liie  fixed  end,  0“'"5429  ; this  last  distance  is  negative. 

The  absolute  dilatation  of  the  bronze  rule  is  therefore  2““  2459  — 
5429  = 1"‘"‘  7030, 

The  distance  taken  with  the  micrometre  between  the  two  marks  of  the 
free  extremity  of  the  steel  rule  is  1“"^  6080  : the  distance  of  the  lixed  ex- 
tremity is  0'"“’  5578,  which  is  a negative  one  : the  absolute  dilatation  of  the 
steel  metre  is  therefore,  from  0"  to  100",1““6880  — 0""™5578  =1'«“0502. 

0°  COMPARISON  BETWEEN  THE  DIFFERENCIAL  DILATATION  AND  THE  ABSOLUTE 

DILATATION  OF  THE  TWO  RULES. 

These  two  modes  of  experiments  have  taken  place  simultaneously. 


The  dilatation  of  the  bronze  having  been  of I™""  7030 

that  of  the  steel  metre  of 1"^'"  0502 


we  have  hadfor  one  metre  the  difference 6528 

which,  for  0*^954  distance  of  the  vernier,  gives 0”^“  6228 


This  quantity  is  confirmed  by  the  reading  0,62  given  in  the  first  place, 
reading  made,  as  is  known,  to  the  hundreth  of  millimetre. 

According  to  the  preceding  data,  it  is  easy  to  establish  the  coefficient  of 
correction  for  any  temperature,  by  means  of  Ihe  reading  of  tlie  two  divisions 
marked  on  the  extremities  of  the  steel  metre. 

Say  r,  the  variation  or  actual  difference  with  the  metre  at  0" ; 

J,  the  difference  between  the  two  verniers  at  for  the  temperature  c ; 
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f . the  difference  between  the  two  verniers  at  0°  for  the  exact  metre, 

^^e  will  have  c=  il—l  ) V 

0,6228 


for  example,  in  the  case  of  boiling  water  at  100°,  we  have  liad,  at0°,  the 
fixed  vernier  88,  at  100°,  llie  lixed  vernier  88. 

The  free  vernier- — )~~~  the  free  vernier  ^ — 

/'=0./jG  /=1.08 

We  had  therefore  e~  (1,08— 0,46)  X ^ = !*»'“  70 

This  metre  has  therefore  been  found  1*“"‘70  longer  at  i°  than  at  0°. 

Should  we  desire  to  ascertain  the  temperature  of  the  apparatus,  we  would 

, u—n 

have  t = 

0.0062 

It,  in  any  expta*iment,  the  coincidence  did  not  take  place,  at  the  fixed  ex- 
tremity, under  the  ligure  4,88,  for  example,  the  centre  becoming  loose, 
it  would  suflice  to  carry  the  ne\v  indication,  in  the  hrst  place,  in  the  va- 
lues / and  /',  or  to  add  ils  difference  with  4,88  to  /'  — 0,46,  if  the  new 
number  is  smaller  than  4,88,  or  to  subtract  it,  in  the  contrary  case. 

Thus  constituted  as  a Borda-Lhermometre,  this  metre  offers  the  advantage 
ol  being  easily  reduced  to  0°  by  the  reading  of  the  verniers,  or,  of  giving 
the  quantity  to  be  added  to  the  alisolute  meire,  in  order  to  have  a standard 
measure  at  every  temperature.  By  the  movement  or  the  stopping  of  the 
verniers,  you  perceive  also  if  the  temperature  is  fixed.  Finally,  the  standard 
is  faithfully  d bout  and  d trait. 


4°  COMPARISON  BETWEKN  TflE  STEEL  METRE  AM)  THE  PROTOTYPE  OF  THE  CON- 
SERVATOIRE DES  ARTS  I T METIERS. 

The  comparison  has  been  made  at  melting  ice,  while  the  preceding  dila- 
tation was  determined  upon  the  comparator  also  at  melting  ice. 

1 he  moment  the  levers  became  invariable,  the  reading  of  the  niicrome 
trical  screw'  gave  : 

For  the  platinum  prototype 0"'‘°5210 

For  the  steel  prototype 4993 

The  steel  metre  is  therefore  Loo  short  of.  - 0226 

Its  legal  value,  at  melting  ice,  is  therefon*  of : 

l'»  — 0"*  0000226  = 9999774. 

§ 3.  Comparison  of  C-ambey’s  brass  ffraduatrd  metre. 

This  metre  was  compared  at  the  same  time  as  the  preceding;  its  length 
at  0°  is 

1'"  0002992 

It  bears  inscribed  its  coefficient  of  dilatation  which  has  been  determined 
by  Gambey ; I have  not  therefore  verified  it. 
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Brass  graduated  metre  {for  the  Bureaus  of  verification).— This  metre  has 
been  stamped  in  the  Bureaus  of  the  verifiers;  it  is.  therefore,  in  the  legal 
limits  of  exactitude. 


The  wooden  metre  is  also  stamped  and.  therefore,  in  the  legal  limits  of 
exactitude. 


CHAPTER  II. 


COMPARISON  OF  THE  WEIGHTS. 

§ Comparison  of  the  platinum  standard  kilo^romme 

of  the  Archives  of  State  with  the  standard  hilo^ramme 

of  commerre,  likewise  in  platinum,  deposited  in  the 

Conservatoire  des  Arts  et  Metiers. 

^ These  two  weights  have  been  compared  in  open  air  on  a scale  canting  at 

half  a milligramme ; they  must,  accordingly,  be  corrected  of  the  differences 
of  the  w'eight  of  the  volume  of  air  they  deplace  at  the  moment  of  the  ope- 
ration. 

The  determination  of  the  volume  of  these  tw'o  kilogrammes  was  effected 
by  means  of  an  instrument  made  expressly  by  Gambey,  which  is  exact  at 
nearly  one  hundreth  of  millimetre,  and  used  to  determine  the  heights  and 
diameters  of  these  cylinders.  The  result  of  the  operation  has  proved  that 
their  height  is  perceptibly  equal  to  their  diameter.  The  average  measure, 
after  a long  series  of  operations,  has  given  for  the  volume  : 

Prototype  of  the  Archives. 48,6973  cubic  centimetres. 

And  prototype  of  the  Conservatoire 52,3220  — 

Weight  of  1 litre  or  1000  cubic  centimetres  of  air. 

The  barometer  marked  754'"*"  or  at  14"9  ; hence  Ih  = 752“*'"  17,  the 
condensing  hygrometer  gave  the  point  of  dew  at  9°7  ; hence  /'=  9“**“  305. 
for  the  elastic  strength  of  the  vapour  contained  in  the  air. 

The  temperature  of  the  air  was  15°7. 

Pression  of  dry  air  =752.17— 9.305=742.865  j at  the  temperature 
— of  the  vapour  in  the  air  = 9.305  l of  9°  07. 

1 litre  of  dry  air  at  0°  under  normal  pressure  of  760”*“*  w'oighs  I®'"  2991 
1 litre  of  vapour  at  0°  — — should  weigh  0^*^  80559 

(Nota.  This  weight  of  the  vapour  at  0“  under  the  pressure  of  760'“*“  is 
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tlcducLed  from  its  vvci^^ht  at  100°  under  the  same  pressure,  which  weight  is 
Os*'  58948,  corrected  afterwards  of  itscontraclion  from  100°  to  0°  by  thecoef- 
Ucientofthe  dilatation  of  the  air,  which,  for  is  0.00366). 

1 litre  of  dry  air  under  742"*"'  865  and  at  9°7  weighs  therefore 

742,865  X1-"2091  ^ ^ 

760  X(l  + 0,003666)+9.7 

and  1 litre  of  vapour  under  9*""*  305  and  at  9*’7  weighs 

=0.«00o 0.0095 

760  + (l-p0,003666)X*^l-"  

Therefore,  1 litre  of  moist  air  under  752'""*  170  and  at  9°7 

weighs  1^*  2343 

The  weighings  liaving  b(‘en  effected  al  I5°7,  the  preceding  weigh  is 
too  great  by  a (piantiU  corresponding  to  the  increase  of  volume  that  this 
weight  of  the  air  experiences  in  passing  from  9"7  to  15"7.  We  have  there- 

ore  at  15  ’7  llie  weight  of  1 litreof  moist  air 1,2343  ^ _ 

^ 1 + 0,03666  X(15.7— 9.7) 

— H*'2077 

I litre  or  1000  cubic  centimetres  weighing  1^*2077,  I cubic  centimetre 
weighs  0.0012077. 

\Vei(jln  of  the  volnou*  of  lur  d'npUucd. 

l\  the  prototype  of  the  Archives  displacing  48'=*'6973  of  air,  the  correc- 
tion is 

48^*^6973  X0s*-0012077  ~ 0e‘'05881. 

/"  the  prototype  of  the  Conservatoire  displacing  52‘^‘'3220  of  air  the  cor- 
rection is 

52“3220  X 0y>-0012077=:  0i;*-06319. 

The  average  weighing  has  given,  for  equilibrium  in  the  air, 

P'  + 0o*-001==/*. 

If  the  balance  thus  poised  in  the  air  was  carried  in  vacuo,  the  equilibrium 
would  be  destroyed;  the  body  that  has  the  more  volume  experiencing  the 
greater  loss  in  the  air,  would  gain  more  weight  in  passing  from  the  air  in 
vacuo,  it  would  therefore  cause  the  scale  to  cant  on  its  side  according  to 
a weight  precisely  equal  to  the  difference  of  the  weight  of  the  air  previously 
displaced  by  each  of  them. 

Sul)stracting  therefore  froin  (‘ach  one  of  these  weights  its  loss  in  the  air, 
in  order  to  restore  the  equilibrium  in  vacuo,  which  is  equivalent  to  subtrac- 
ting from  the  larger  the  difference  of  the  twa>  losses,  we  shall  have  for 
equilibrium  in  vacuo 

P'4.  O^'OOl  — 0n‘06319=  P — 0t?*-05881  ; 

Hence  F=:  P— 05*05881 —0:-;r001  + 0§«-0t»319  = P+  0g*-00338, 

As  P”  1000s>- 


1000  ^ ^ OP*00338=:  10I10PC00338, 
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§ 2.  Comparison  of  llte  standard  kilogramme  in  plalinum 
of  Commeree  with  the  gilt  brass  kilogramm  of  the 
United  litates. 


All  the  operations  of  weighing,  have  been  effected  with  the  two  scales  pre- 
sented to  France  by  the  (iovernment  of  the  Lniled  Slates. 

These  scales  are  both  sensible  to  the  0^*’0005  with  a load  by  basin  of 
I kilogramme  for  the  smaller,  and  of  10  kilogramms  for  the  larger. 

In  order  to  keep  up  this  sensibility  and  to  avoid  the  alterations  it  could 
experience  in  the  changes  of  weights,  it  is  necessary  to  leave  the  scales  in 
suspension  with  their  loads,  then  to  slop  the  basins  underneath  by  means 
of  llie  small  handle  lixed  to  them  for  that  purpose,  and,  at  the  same  time, 
to  press  in  a lixed  manner  on  the  basin  used  for  the  weighings,  so  that  this 
basin  experience  no  variation  in  its  suspension ; it  is  then  only  that  the 
weights  may  1)C  changed,  after  whicli  the  pressure  above  is  removed, 
as  well  as  the  handle  in  order  to  leave  the  scale  free. 

These  minute  precautions  are  indispensable,  not  to  be  exposed  to  commit 
errors  of  20  to  30  niilligramnis  on  the  large  scale,  and  of  5 to  6,  on  the 
small  one. 

The  former  platinum  weight  P’  has  been  used  in  the  comparison  of  the 
gilt  brass  kilogrammes  executed  by  Gambey  for  international  exchanges, 
betwe(‘ii  which  is  comprised  the  n"  6,  destined  for  the  United  States. 

The  volume  of  this  n°  6 is  deduced  from  the  volume  of  water  it  has  dis- 
placed at  the  temperature  of  12®. 

(Nota.  It  has  been  ascertained  that  the  button,  strongly  screwed,  has  not 
allowed  any  water  to  penetrate  in  the  interior,  nor  even  in  the  joint). 

The  weight  of  water  at  12°  displaced  = !23^*'945  ; 

The  volume  of  this  brass  kilogramme  is,  therefore,  according  to  Despretz’s 

table  = 123"9003. 

0,999,63/t 

These  corrections,  rendered  indispensable  by  the  loss  of  weight  in  the  air, 
have  been  executed  by  means  of  the  following  observations  made  during 
the  weighings ; 

The  barometer  was  at  760"*"*60  at  13"! , hence  Ho  = 758"*"*  99: 

The  hygrometer,  dew  al  4“5  ; therefore  f = 6 74  ; 

Therefore  the  pressure  of  dry  air=758'*****99 — 6"****  74  = 752  25. 

The  temperature  of  the  air  — 13°1. 
lienee  1 litre  of  dry  air,  under  752"****  25  and  at  4"5.  weighs 

752,25XI'2991  _ , , 

760X(H-0.003666jXV5 

and  1 litre  of  vapour  under  6"****  74  and  at  4®5.  weighs 

6.7/(  X Q'80559  0s'-0070 

760X(1+0,003666)XV.\  

liPnce.  1 litre  ol  moist  air.  under  758"”"  99  at  /(“5.  weighs If5''27hl 


1(5  ■■2781 
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rile  weigliing  tiavinj;  been  made  at  13“1,  I be  preceding  weight  is  too  great 
by  a quantity  corresponding  to  the  excess  of  dilatation  experienced  by  the 
volume  of  air  while  passing  from  /i°5  to  13"1,  viz.  for  8'>r). 


We  have  then  at  13"1 


1,27(51 


- = ls>'2/t92  for  the  weight  of 


(l+0,003666)X8.6 
1 litre  of  air,  and  consequent! V of  air  weighs  0s'  0012Zi92.  The  proto- 
type P looses  therefore,  of  its  weight,  52.3220X  0,0012/|92  = 0s‘06536, 
and  the  kilogramme  n"  6 in  brass,  123, 99(>3  X 0,0012492  = Os'- 15489. 

The  comparison  of  those  two  kilogrammes  having  been  made  in  the  air, 
it  is  necessary,  in  order  to  bring  it  back  to  what  it  would  be  in  vacuo, 
to  substract  from  each  one  the  loss  it  has  sustained  in  the  air.  The  double 
weigl’.ings  of  the  n°  6 have  given  the  following  results  ; 


V (5+  0s'-1320  = P'-|  0s>  0420; 
introducing  the  correction  to  bring  back  to  vacuum,  we  have; 


fi  -f-  OS'- 1320  — Os'- 15489  = P'  -f-  O^--  0420  —0«'-  06536 ; 

hence  n»  6=P'-f  Os'- 0420— 0s'-06536— Os'- 1320-f-0s'-t5489=P’— Os'- 00047; 
lleplacing  P'  by  its  value,  viz.  1000,00338,  we  have 


N"  6 = lOOOS'- 00338— OS'- 00047  = lOOOs'-  00291. 


.\ll  the  kilogrammes  which  have  served  for  the  comparison  have  been  ve- 
ritied,  and  they  have  given  in  vacuo  the  following  results,  submitted  besides 
to  a direct  verification  ; 


lheN“l 1000, S'- 00291 

N"  2 1000,  00690 

3 1000,  00890 

iN“  4 1000,  00590 

N''  5 1000,  00990 

N"  6 1000,  00291 


^ 3.  Direct  comparison  in  vacuo  of  the  pneuinatic  ma- 
chine, between  the  standard  kilogramme  of  commerce 
and  the  gilt  braaa  kilogramme  n°  1 of  the  preceding 
aeries. 


The  cementing  between  the  receiver  and  the  disk  is  made  by  means  nf  the 
process  of  Mr  Poinsot,  chemist  at  the  Conservatoire  des  ,\rts  et  .Metiers;  it 
consists  in  covering  the  edge  of  the  receiver  with  a strip  of  vulcmii.sed 
India  rubber,  which  has  been  d 'jirived  of  its  exces  of  sulfur  by  a pota.'li 
washing;  this  strip,  stretched  round  the  edge,  passes  over  the  later  in  order 
to  interpose  between  it  and  the  plate.  The  vacuum  is  perfectly  maintened, 
if  the  stri|)  is  thin  enough. 

The  standard  kilogramme  P being  placed  under  one  of  the  receivers,  and 
a kilogramme  used  as  tare  having  been  placed  under  the  other,  the  vacuum 
is  made  in  the  two  receivers  at  the  same  time,  and  dry  hydrogen  is  intro- 
duced in  them  before  making  the  definitive  vacuum,  .\fter  the  hydrogen  has 
been  expelled  by  the  air-pump,  the  remaining  pressure  has  stopped  at  2 mil- 
limetres; the  weight  of  the  hydrogen  that  remains  in  each  receiver,  under 
this  pressure,  is  inappreciable  by  the  scale,  and,  besides,  the  weight  to  be  con- 
sidered is  but  the  difference  of  the  weight  of  the  volumes  displaced,  weights 

, , 0'"2X0"‘<J898  X 2""" 

inferior  to  the  preceding,  which  is  itsef  only 700“"" ~ 

=0f“-000047  or  about  5 hundreths  of  milligramme. 

The  two  receivers  emptied  of  air  have  been  placed  respectively  upon  one 
of  the  basins  of  the  scale. 

After  having  established  very  exactly  the  equilibrium  with  some  small 
weights,  1 took  off  the  receiver  containing  the  plalinum  prototy|)e  and  1 re- 
plac'ed  the  later  by  the  kilogramme  n“  I : 1 operated  the  vacuum  in  the  same 
way  as  before,  and  above  all  I reduced  it  to  the  same  degree  of  interior 
pressure. 

Replacing  the  receiver  in  this  state  upon  the  basin  of  the  scale,  1 obtained 
an  ecpiilibrium  after  having  placed  one  half  milligramme  in  the  basin  that 
sustained  this  receiver. 

This  last  result  agrees  perfectly  well  with  what  has  been  obtained  by  the 
ordinary  corrections,  in  order  to  reduce  the  weighings  in  the  air  to  those 


effected  in  vacuo. 

In  fact,  the  weight  of  the  prototype  has  been  found. . . = 1>'000p'-00338 

The  weight  of  the  kilogramm  n"  1 = 1,000. 00291 

Difference  between  these  weighings  in  the  air = 0.00047 


Andlinally,  difference  between  these  weighings  invacuo.  = 0.00050 

This  identity  between  these  two  differences  confirms,  at  the  same  time, 
the  first  operations  and  the  process  of  verification  just  described. 


i 

1 

I 


This  coni]iari.son  has  been  heretofore  tacitly  deemed  impraticable  ; at  all 
events  it  has  not  been  undertaken.  The  method  pursued  in  operating  this 
comparison  fulfils  perfectly  its  end  ; it  had  not  been  definitively  adopted  at 
the  time  1 had  to  compare  the  kilogramme  destined  for  the  United  States  ; 
but  that  kilogramme  is  identical  with  ii“  1 which  is  used  here  as  standard  of 
comparison.  I'his  method  is  besides  very  simple  in  practice,  and  secured 
from  the  effects  of  temperature,  ]iressure  and  hygrometry,  as  well  as  from 
the  variations  produced  in  the  differences  ol  volumes  or  densities. 

Two  small  glass  receivers  a and  «'  offering  precisely  the  capacity  neces- 
sary for  containing  a brass  kilogramme  /i,  eiiual  besides  in  volume  (0  lit.  2) 
and  in  weight,  are  provided  at  their  summit  with  a small  cock;  each  re- 
ceiver is  placed  upon  a rough  gla.ss  disk  which  serves  as  movable  plate. 


§ 4.  Comparison  of  the  standard  weights  of  the  case  des- 
tined for  the  United  States  with  the  preceding  kilo- 
grammes taken  as  standard. 

I have  supposed  that  all  the  brass  weights  were  of  the  same  density  as 
the  preceding;  and  as,  in  this  ca.se,  they  are  equilibrated  in  the  air  and  in 
vacuo,  their  volume  of  displaced  air  being  the  same,  1 have  not  applied  to 
these  weights  the  loss  they  experience  in  the  air  ; their  value  is  therefore 
that  which  they  have  in  vacuo. 


I) 


J% 
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I he  series  of  standard  weights  is  composed  as  follows  ; 


A 

weight 

of  20 

kilo 

grammes or 

20,000 

id. 

10 

— 

10,000 

id. 

5 

— 

5,000 

2® 

id. 

2 

— 

2,000 

id. 

2 

— . . 

2,000 

Oe 

id. 

1 

— 

1,000 

Itr 

id. 

1 

— . . . 

1,000 

id. 

ii  hectogrammes 

500 

id. 

0 

— . . 

200 

id. 

1 

— . . . 

100 

id. 

1 

— . 

100 

id. 

5 

decagrammes 

50 

id. 

9 

— 

20 

id. 

1 

— 

10 

id. 

1 

— 

10 

id. 

5 grammes 

5 

id. 

2 

2 

id. 

2 — 

0 

id. 

1 — 

1 

10008' 


Fractiom  of  the  kilogramme. 

S'- 

A weight  of  5 decigrammes 0.5 


5 centigrammes 0.05 


~ 0-02 

— 0.01 

— 0.01 

5 milligrammes 0.005 

2 — 0.002 

1 — 0.001 

1 — 0.001 

1 — 0.001 


We  have  begun  by  verifying  each  weight  of  1 kilog-amme,  then  the 
weights  of  2 kilogrammes,  then  those  of  5kilogr.,  of  10  kilog.,  of  20  kilog.; 
the  multiples  of  the  gramme,  from  1 gramme  to  5 hectogrammes,  making  to- 
gether 1,000  grammes,  have  been  compared  to  the  1 kilogr.  only.  The  sub- 
divisions of  the  gramme,  forming  together  1 gramme,  have  been  compared 
to  the  1 gramme. 

The  double  weighings  have  given  the  following  gross  results  : 


The  11“  1 of  the  1 kilogr. 
2 1 


n“  6-f-OsOO/iO=1000g0029-t-0500f,0 

:n“  6-1-0.0020=1000. 0029-1-0. 0020 

11“  6 ^-11“  1— 0s076  = 2000s0058  — 
— 0f076 


=100080069 
= 1000.0009 

=1999.9298 


1999. 9 VI 8 


f 


s 


* 


The  n"'  2 


of  llie  2 kilogr. 

=11“  6d  11“  1— 0.065  = 2000.0058 — 
—0.065 

5 

“ 2-bn'^  .'^+n«  .^i+n'"  5+iP  6 — 

— 0s020 

10 

=n"  2-fn'’  3-|-n“  5 -f  n“  5 -f  n“  6 -f 
500080155—08088 

20 

= les  2 l*^+2^+2*^-f-f)^+10*"  prece- 

^5000. 0U5 
—9999.9610 


djiig+OP0/iO~19999s8/i8+OPO/|O..  =19999. 888 

The  weights  of  (5^  2^  I*’,  5^  Th  n,  5?,  2^  2^  1^)  = 

=11^6  + 0^002 =l000.00/i9 

The  cup  kilogramme  of  the  scale  of  1 kilog.^n^*  6 + 08002. . . — IOOO.OO/49 


After  having  been  verified  separately,  the  fractions  of  the  gramme  of  the 
great  series  have  been  once  more  veriiied  according  to  a gramme  adjusted 
by  Fortin  ; these  small  weiglitsput  together  must  make  exactly  the  gramme; 
their  value  has  been  found  equal  to  ls00020,  on  a gramme  balance  of  De- 
vrine,  made  at  the  Ix^ginning  of  this  century  and  whicli  cants  by  a division 

1 

of  1"^”'  of  length  for  — of  milligramme  ; thus  placed  in  these  favourable 

conditions  for  weighing,  I could  easily  read  with  the  naked  eye  the  fourths  of 
millimetre  or  of  division,  which  corresponds  with  hundreths  of  milli- 
gramme ; besides,  the  balance  has  the  same  dispositions  of  handle  as  the 
balances  of  the  United  States, 


§ 5.  Iron  weig^lits. 

The  cast  iron  weights  having  been  subjected  by  the  bureau  of  verifiers  to 
the  ordinary  verification  of  weights  , and  their  accuracy  being  comprised  in 
the  limits  prescribed  by  law  , 1 have  not  verified  them  anew. 


CHAPTER  III. 


COMPARISON  OF  THE  MEASURES  OF  CAPACITY. 


§ fl.  Defliiition  and  corrertion. 

The  unit  of  the  measures  of  capacity  is  the  litre  ; it  is,  in  relation  to  the 
metre , a cubic  decimetre  ; now  the  weight  of  a cubic  decimetre  of  distilled 

water,  taken  at  its  maximum  of  density,  which  occurs  at  + k''  of  tempera-  { 

lure  and  in  vacuo,  is  precisely  one  kilogramme  or  1,000  grammes. 

It  is  under  these  conditions  of  legal  connexion  between  the  w^ater  and  its 


* 


volume,  that,  in  order  to  determine  the  capiicity  of  a vessel,  we  use  the 
weight  of  distilled  water  that  this  vessel  can  contain. 

But  as  the  material,  of  which  the  measures  of  capacity  are  matle , dilates 
under  the  influence  of  heat,  the  legal  condition  is  that  their  nominal  capa- 
city be  exact  at  the  temperature  of  melting  ict;  or  at  O'". 

As  the  verifications  are  not  practicable  in  these  conditions  of  0°  for  tiie 
vessel , of  4°  for  the  water  it  contains , and  the  whole  in  vacuo , as  for  the 
weight,  we  are  obliged  to  use  calculation  in  order  to  reduce  the  practical 
conditions  to  the  legal  ones. 

For  the  corrections  relative  to  the  temperature  of  the  \\  at(*r,  the  h>ss  of 
weight  in  the  air,  the  hygromelrical  state  of  the  later,  and  Ihe  dilatation  of 
the  vessels,  we  consult , in  the  practice  of  the  verifications,  a table  of  cor- 
rections drawn  up,  by  order  of  Government,  by  Mr  Coriolis  , member  of 
the  Institute. 

This  table  supposes  the  barometrical  pressure  to  be  invariable  , and  at  the 
normal  height  of  7G0"“»,  and  at  0^^  of  temperature  ; the  liygroinetrical  state 
of  the  air,  at  72°  of  Saussure,  which  corresponds  with  0,5  of  the  maximum 
tension  of  the  vapour  contained  in  the  air  \'ov  the  temperature  of  the  ob- 
servation ; the  cubic  dilatation  of  the  brass  of  which  are  made  the  measures, 
the  weights  and  the  counter- weights , is  supposed  = 3 X 0,0000,2108 
— 0,00000324  for  1°*^;  finally,  for  the  dilatalion  of  the  water,  we  have  ad- 
mitted that  given  by  lialstrom  for  each  degree  of  temperature  between 
0°  and  30°*’. 

In  the  first  column  of  this  table  is  found  the  temperature  of  the  water,  in 
the  second,  the  weight  of  1 litre  of  water  at  0° ; and  in  the  third  , the  cor- 
responding losses  of  weight  that  must  be  put  on  the  basin , if  we  have  pre- 
viousK  equilibrated  1 kilogramme  in  order  to  replace  it  by  water. 

TABLE  or  THE  GOfinEGTIONS  POR  1 LITRE. 


1 

( .enlt's.innl 

I 

WEIGUf 

OV  1 IITRE 
of  water 

I.OSS 

OF  t KILOGRAMME 
of  water 

Ontesini'il 
(]>  grecs 

WEIGHT 
OF  1 LITRE 
of  Wilier. 

1 

LOSS 

OF  1 KILOGR.AMME 

of  watiT. 

J 

1 

pr 

pr. 

gr 

er. 

0 

16 

900,067 

0,955 

1 

9'»8,S70 

i,f.-o 

17 

9‘Ks,08I 

1,016 

o 

1,029 

IS 

09S,889 

1,111 

;> 

ur>7 

0,9i3 

19 

fK)S,782 

1,218 

i 

15-2 

0,808 

20 

1,556 

r 

‘HH),  19.‘i 

0,x05 

21 

1 , S4)5 

! 

0!>9,2U; 

0,75.5 

22 

;Km,5!)i 

1,W16 

7 

0,717 

25 

0f»8,2i5 

1,757 

K 

fWI9,507 

0,095 

2i 

9!)8,080 

1,020 

‘J 

0'»‘),520 

0,t)80 

•25 

907,90.6 

2,0‘I5 

U» 

919,520 

U,(i80 

26 

OT,720 

2,280 

1 

‘»99,50S 

0,6  12 

27 

997, 62 i 

2, 176 

i-2 

0,7t5 

28 

907,518 

2,68^2 

099, 2 iO 

0,761 

29 

997,101 

2,8!)0 

1i 

0!>9,200 

0,K0(J 

50 

'96,880 

5,120 

Hi 

1 

999,150 

0,H(il 

This  table  guaranties  an  exactness  of  less  ilmn  5 milligrammes  for  the  ca- 
pacity of  iho  litre,  exartnt'ss that  is  much  great(‘r  than  is  necessary  in  prac- 


tice and  which  is  even  acceptable  for  theoretical  parp<jses.  It  has  been  used 
in  all  the  following  verifications  of  capacities. 

Mr  Parent,  balance-maker  of  the  administration,  makes  use  of  a very  sure 
process  for  adjusting  the  measures  of  capacity.  He  takes  care,  during  their 
fabrication,  to  keep  them  some  fractions  of  cubic  centimetre  smaller  than 
the  legal  cajiacity,  given  by  the  transfusion  of  the  water  contained  in  a 
measure  previously  adjusted  to  the  standard.  The  definitive  adjustment  is 
effected  by  the  weighing  of  the  water  contained  -in  the  vessel  : now  the  ca- 
pacity being  made  too  snudl , the  weight  of  water  will  be  smaller  than  that 
reported  in  the  above  table.  Multiplying  the  difference  between  the.se  two 
weights  by  8.5 , approximative  density  of  brass,  we  will  have  the  weight 
of  the  brass  to  take  off  from  the  interior  of  the  vessel  and  which  occupies 
the  place  of  the  wanting  water.  As  this  brass  is  taken  ofl  with  the  scratcher, 
it  issuflicient  to  weigh,  in  scrapings,  about  seven  times  the  weight  of  the  dif- 
ference; for  the  rubbing  with  emery  paper  or  any  kind  ot  polishing  will  al- 
most complete  the  removal  of  Ihe  remaining,  so  as  to  come  up  to  8.5  , and 
will  allow  the  correction  at  a second  experiment. 

This  experiment  which  is  only  a determinati(m  (d  capacity , is  made  as 
the  one  that  will  be  used  for  the  litre. 


§ *.  Verifirntion  of  Uie  raparify  of  tl»e  brass  standard 

litre. 

The  brass  standard-litre,  executed  by  Gambey  , covered  with  its  rough 
glass  disk,  upon  which  is  a standard  kilogramme  n°  6,  and  the  additional 
weight  0s^792  in  one  of  the  basins,  equilibrates  the  other  basin  loaded  with 
a similar  litre  covered  with  its  disk  and  with  1 kilogramme. 

Unloading  then  the  first  basin , replacing  the  kilogramm  n°  5 by  distilled 
water  powered  inthelitre,  taking  care  to  remove  with  a feather  tlie  air  bob- 
bles adherent  to  the  inner  sides  of  this  measure,  you  take  the  temperature  of 
this  water,  at  12"2,  then  you  pass  the  glass  disk  over  the  edge  of  the  ves- 
sel , with  the  precaution  of  removing  hy  sucking  through  a small  pipe  the 
excess  of  liquid  in  order  to  prevent  it  from  running  over ; avoiding  always 
the  heating  by  the  hands;  after  which  the  measure  thus  prepared  is  placed 
upon  its  plate.  Now , according  to  the  preceding  tabic,  the  cubic  decimetre 
or  litre  of  water,  in  brass , weighs,  at  12°2  , only  999s*'2778 , or  its  loss  is 
of  0e>-7222  : after  having  added  this  loss  to  complete  one  kilogramme  (weight 
of  the  litre  of  water  at  4°)  it  has  been  necessary  to  add  06‘'803  more  in  order 
to  complete  the  equilibruim , which  indicates  that  this  measure  is  of  too 
small  a capacity. 

You  have  , for  determining  this  capacity  , the  following  quantities  which 
are  equal  in  weight  : 

in00^**n0291  + 0,792  = water  -f  0,7222  + 0,863 

hence  you  found  for  the  weights  of  the  water  at  4""  contained  in  this  measure; 

Water  -f  0,7222  = 1000,00291  0,792  — 0,863  — 999^^93191  ; 

1000  grammes  of  water  at  4°  being  equal  to  1 litre,  the  999&*’93191  are 
equal  to  0'99993191. 


{ 


I 


I 


I 
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This  capacity  could  yet  be  determined  hv  means  of  tlie  following  experi- 
mental data  111  which  the  coefficient  of  dilatation  of  the  vessel  is  wanting  • 

I he  volume  of  the  kilogramm  6 = 12;5"‘J903  ; 

The  litre  of  water  at  12“  2 weighs,  according  to  Halslrom,  999erC989,  and 
according  to  Desprelz  , 999s''59/j  ; 

The  barometer  at  12“2  = 7()2™'"3ri  and  at  0“7t50"’-8/,0  • 

The  condensmg  hygrometer  gives  the  dew  at  5“50,  heiice’ihe  elastic  force 
ol  the  vapour  , 

Finally,  the  lempei'ature  of  the  air  12“2. 

1 prefer  yet  the  former  capacity  to  that  found  by  calculation  hv  means  of 
the  above  data  : m the  lirst  place,  it  would  differ  very  little  ; besides,  for  the 
cornpansons,  it  is  more  regular  to  employ  this  method  used  bv  the  admi- 
nistration  in  order  to  keep  up  this  harmoii\. 


3.  Verification  of  the  series  of  the  brass  standarils. 


This  series  is  composed  of  eleven  nieasui-es  of  capacitv.  Thev  liave  been 
treated  as  the  litre.  i . . 

In  order  to  weigh  Ihe  water  contained , I have  used  the  0 lirst  weights  of 
the^series  ot  weights  of  the  preceding  paragraph  for  the  multiples  of  the 


/i.  9999. 895 


The  double  decalitre  (water  at  1.3“5  ; correction  15s^510). 

ooi  (I  = 19999r>-888  Ljtre.s. 

" ; real  value  = 19.999.888 

The  decalitre  (water  at  15“  correction  8»d)10) 

Water  -j-  8s''610  =9999k''961  — 2n97  = 9997g>-4(3/, 

real  value  = 9.997.464 

The  half  decalitre  (water  at  14“5,  correction  4s>-152) 

Water + 4s-152  = 5000,0145  — 0f025=4999s>'9895 

^ real  value  = 4.9999.895 

The  double  litre  ( water  at  14“3  , correction  ls>-637 ) 

Water -f  l‘"'637=  1999,9298  — 0s>-412  = 1999,5178 

■ real  value  = 1 .999.5178 

The  litre  (water  at  14“0,  correction  0k''800) 

^ Water  -f  Os^SOO  = 1000,009  — 0,299  = 9998S7019 

' real  value  = 0.999.7019 

The  half  litre  (water  at  13“5,  correction  i)P'-387). 

Water-*  0,387  = 500k‘'000  — 0,123  = 499,878 

^ • real  value  = 0 9.878 

The  double  decilitre  (water  at  13“5  , correction  08>-155) 

Water  -f  0,155  = 200e-'000  — 0,l:i5  = 199.685 

real  value  = 0.199.865 

The  decilitre  (water  at  13“5,  correction  0?r078  i 

Water-f- 0,078  -T  lOOsrOOO  __  o.042  = 99.958 

real  value  =:  0.099.958 
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The  half  decilitre  ( water  at  13*'5 , correction  ()s*‘039). 

Water  + 0,039  = 50?‘’000  — 0,001  = 49,999 

0'05 real  value  = 0,0/j9999 

The  double  centilitre  (water  at  correction  O^^'OIG) 

Water  + 0,016  = 20f^'-000  — 0,006=  19,094 

0U)2 real  value  = 0.019994 

The  centilitre  (water  at  13^*5,  correction  0s^008). 

Water  + 0,008  10s*-000  — 0 = 10^^000 

O’Ol real  value  = 0.010000 

If  we  would  calculate  these  capacities  directly  , the  following  elements  may 
he  used  : 

At  Ihe  beginning  of  this  verification  we  have  had  : 

For  bai’oinetrical  pressure  764‘"‘"40  at  13”0  or  H = 762.79 


— liygromeler  , the  point  of  dew  at  4‘*a  f = 

— the  temperature  of  the  air  at  13“0 


At  the  end  of  this  verilication  we  have  had  ; 
For  barometrical  pressure  763"*'"95  all 3^'0  or  H 


6 


mm 


‘62.34 


— hygrometer,  the  point  of  dew  at  4®4  f= 6'""*  7 

— the  temperntun'  of  tlie  air  at  1 3‘'0. 

It  would  he  necessary  to  ascertain  the  dilatation  of  each  one  of  these 
measures,  as  well  as  the  volume  of  each  one  of  the  weights  ii.sed,  knowing 
that  the  6 standard  kilogrammes  in  giltlirass  have  all  the  same  voliimee. 


4.  Pe^Tter  >iieaeiiire«$  of  caparit^^. 

The  three  series,  of  eight  megisures  each,  being  only  usual  legal  forms 
for  licpiids,  have  not  been  verified  anew  because  they  had  been  stamped 
by  the  verifiers  of  the  police  of  weights  and  measures.  Each  one  of  these 
series  begins  at  the  double-litre,  and  terminates  by  Ihe  centilitre. 


§ 5.  Till  measures. 

The  two  series  of  which  these  measures  are  composed  are  used,  one  vith 
hooked  rectangular  handle  for  tlie  sale  of  milk,  the  other  with  handle  for 
oil ; the  measures  destined  for  Ihe  sale  of  table-oil  bear  Ihe  mark  M,  and 
those  designed  for  the  sale  of  lamp-oil  are  marked  B.  All  these  measures 
htnir  tlu'  legal  police  stamp  of  weights  and  measures. 

These  two  series  are  each  one  com]iosed  of  seven  measures,  from  the 
double-litre  to  the  double-centilitre. 


6 


il 


6,  IVooden  meassiireis  for  eerealw,  etr«,  etc. 


The  wooden  measures  used  for  dry  substances,  are  of  a large  capacity. 
The  series  is  composed  of  eleven  measures,  vi/.  : liectoliire,  half-hectolitre, 
double-decalitre, decalitre,  half-decalitre,  doul)le-litre,  litre,  half-litre,  double- 
deeilitre,  decilitre  and  half-decilitre.  These  iiieasui-es  have  been  vended  and 
stamped  by  the  police  of  weights  andmeasiires.  Their  veridcation  isoperated 
with  small  round  seed  such  as  rape  seed,  or  any  other  of  regular  form. 
For  that  operation,  use  a linen  hopper,  horded  witli  iron,  and  dxed  close  to 
the  table  of  the  press  for  stamping  the  measures  of  capacity;  the  valve 
adopted  under  the  hopper  permits  to  the  seed  used  to  How  regularly  and 
to  settle  with  uniformity,  either  to  dll  up  tlie  standards,  or  to  receive  the 
seed  thus  measured  for  the  standards,  after  liaving  renowed  excess  with  the 
rule  serving  for  striker. 

Tiiet\\o  wooden  measures  with  feet,  the  hectolitre  and  Hie  half-hectolitn', 
are  generally  used  for  measuring  coal. 

The  veriders  on  circuit,  not  being  able  to  carry  with  them  such  a cum- 
bersome apparatus  of  veridcation,  have  in  their  travelling  work-box  a brass 
rule  which,  from  one  of  its  ends,  bears  straight  notches  serving  for  limits  to 
the  heiglil  and  to  the  diameter  that  each  one  of  these  woocleu  measures 


1 

must  have  to  be  of  the  admissible  legal  capacity:  for,  a difference  of  — ^ on 


the  linear  dimensions  is  allowed,  in  conse'|uence  of  the  contraction  of  the 
wood  hy  dessiccation  ; hut  this  difference  must  be  in  e\c(‘ss  for  the  ik‘\\ 


measures. 


CHAPTER  IV. 


COINS. 


The  monetary,  series  joined  to  the  preceding,  com|)letes  the  melrica! 
system;  it  is  connected  with  it  by  the  weight  of  its  unit,  the  franc,  which  is 
of  5 grammes.  This  series  is  tiie  following. 


20  francs 

Miotd..  0,0^ 

10  — 

1 Copper  0,P 

It  — 

i 

Csilver.  0,0f 

5 decirnes 



1 Copper  0,P 

1 ~ 

1 

) 

5 centimes  . . . 

( Pure 

0 

1 ~ ! ! . 

1 copper. 

1 

0,003 


gr. 

(C'wIGl 

-1-  0,002 

inillimet. 

21 

— 1 j 

AcconJing  to  tlie  diameter 
of  tlie  loin-,  tlie  lenatu  of 

5, 225^0 

-i-  0,002 

20 

Uie  li;'  (r»-  i'‘fom.d  b\  jjuitiiig 

2'i 

-f  0,003 

37 

end  to  end  : 

10 

-f-  0,005 

27 

U)  pieresofaf  4-  n of 

5 

-j-  O,0O5 

23 

20  — or2‘4-20of 

2,5 

- 0,0)7 

is 

15 

20  — ofr)».--^2Uof  U' 

1 

4-  0,010 

20  — 7 of  10^’ 

20 

-r  0,02 

51 

etc.  j 

The  pieces  of  lU  francs  are 

10 

-e  0,02 

27 

new.  j 

4 

4-  0,02 

22 

The  piece  of  1 centimes  i J 

j) 

+ 0,02 

IS 

not  yet  issued. 

The  legal  value  of  the  coiaable  metals  is  as  follovaiig  : 


VALLE  OF  THI 

: KtLOdRAMME 

i 

1 METALS. 

I'ROP(»RriO> 

OF  ALLO^AGE  AT  0,9. 

OF  PIUE  METAL 

1 

Coined. 

Butlion 

At  par. 

At  change. 

! 

j Gold 

fr. 

fr. 

fr.  c. 

f- 

c.  i 

020 

3,100 

3,414  44 

3,437 

77 

Silver 

40 

200 

108 

222  22 

220 

00 

Copper 

1 

1 

5 

• 

» 

Nota.  The  bank-notes  of  100  f.,  200  f,,  500  f.  and  1,000  f.  issued  bv  the 
Banking-House  continue  that  series. 

The  piece  or  bank-note  of  50  f.,  intermediate  element,  has  not  been  yet 
created. 

Done  at  Paris,  May  5,  1852. 

The  Superinlai  ienl  of  the  Conservatoire  des  arts  ei  meUers. 

{Sicjiied)  L T.  SILBKRMANN. 

Approved  : 

The  (jenertil  of  arti/lcrjj^  mciuber  of  (he  Insiiiuie, 
director  of  (h‘^  (hmservatoi/ e des  ar/s  et  iiutins. 

{S'nj)lri})  MOHIN 
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REPORT 


OH  THE  FABRICATION  OF  FRENCH  COINS 


Ml  B.  DIRAIVD 

Coniinissary  general  of  the  coins  and  medals 


TO  ACC  OM  PA  N\ 


Mr  SlUiKRMAINIVS  REPORT 

OR  THE  IIETRICIL  WEIGHTS  AND  HEASHRES 

Translated  from  llic  frenrli 


Mr  Ilippolyte  V.4TTKMABE. 


My  okab  M.  Vattkmauk, 

You  have  invited  me  , iji  order  to  comphMe  a report  you  intend  to 
address  to  the  Government  of  the  United  States,  to  make  known  to  you  : 

I""  The  relation  existing  betveen  our  national  coins  and  the  decimal 
system  applied  to  our  weights  and  measures; 

' 2®  Our  monetary  organisation. 

1 hasten,  my  dear  Sir,  to  comply  with  your  wishes,  begging  of  you  to 
excuse  me,  if,  in  consequence  if  my  occupations,  I do  not  give  to  thost^ 
questions  the  development  they  deserve.  However , 1 should  be  most 
happy  if  this  notice,  although  incomplete,  might  be  serviceable  to  the  end 

you  aim  at, 

ox  TMK  DKCIMAl.  SYSTF-M  APPLIKD  TO  FlU.XCU  COINS. 

The  intention  of  the  law  regulating  the  decimal  system,  intention 
formally  expressed,  was  that  the  divisional  pieces  of  the  monetary  unit 
should  correspond  with  the  divisions  adopted  for  the  weights  and  measures; 
and  this  was  so  much  the  more  rational  as  the  calculations  applying  to  coins 
are,  beyond  comparison,  those  most  in  use ; therefore  they  must  be 
employed  as  the  most  eflicacious  means  for  rendering  the  decimal  system 
more  familiar  to  the  people,  who,  usually,  ha\e  little  time  to  devote  to 
their  education. 

But  what  is  to  be  understood  by  dedinut  vohis  ? 


i^ujuuapiL 
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The  roiistiUiiivc  law  of  r.enninal  7,  an.  X!  (March,  2SJ 803)  fixed  as 
follows  the  iialure  of  Lhe  pieces  ttial  were  to  be  coined; 

1"  Gold  40  f.,  20  f. 

Silver  5 f.,  2f.,  lf.,3'4f..  1/2  f.,  1 4 f. 

3"  Otpper  10%  5%  3%  2% 

Io)r  inaiiy  persons,  lhes('di\isioiis  ofpiecossei'in  to  respond  to  the  question 
pioposed;  butitis  a t(rave  error,  for  most  of  these  coinsdeviate  from  the  deci- 
mal division  In  fact,  the  pieces  of  40  fr.,  of  3-4,  of  1 '4  of  franc,  and  those  of 
3 centimes  do  not  divide  neither  100  nor  10.  This  last  number,  w hich  alone 
IS  the  basis  ot  vul^^ar  numeration,  has  only  two  divisors,  2 and  5. 

In  the  nomenclature  ol  weights  and  mt‘asures  the  imiltijilt'  units  being 
10.000,  1,000,  lOOaiui  10,  and  the  sul)-midli|)h‘ units,  0,1,  0,01,  0,001,  the 
absolute  unit  1 has  alone  a simple  name,  the  multiples  and  sub-multiples, 
have  compound  names,  but  each  of  them  constantly  represents  ten  in  rela- 
tion with  their  inmu‘diate  sub-multiple. 

Ihus,  the  inifriaijrainme  is  ecjual  to  10  kiluffnimmcSy  the  liikKjnuinne  to 
\0  neclofinnnnics,  the  licclogrnmntr  to  10  dccuffmuunes,  decaqramma 
IS  Itself  etjual  to  1(1  grammes,  etc.  The  same  occurs  for  the  nu'asui’es  of  ca- 
pacitN,  etc.  etc.  hut,  in  order  to  give  to  (lie  salt'  of  various  objects  all  the 
desirable  convenioncy,  (he  following  ex|>ression  has  been  ust^d:  that  everv 
unit  of  decimal  measure  and  weight  shall  have  its  double  and  its  half  (law  of 
germinal  18,  an  III). 

Now,  2 is  the  double  of  t'ach  unit  separateh  taken,  and  5 is  llie  lialfof 
('ach  multiple  or  sub-multipie  unit  of  10. 

lhe  decimal  multijiles  of  the  monetary  unit  onlv  have  no  compound 
names;  but  nevei’theless  they  must  be  considt'red  as  particular  units  every 
one  of  which  is  ten  tim 's  greater  than  the  units  of  next  inferior  order. 

Ihus  100  1.,  value  10  times  10  1.,  10  f.,  ten  times  1 f.  The  franc  contains 
10  declines  and  thedecime  ten  centimes.  It  is  necessary,  in  order  to  be  con- 
sistent vvith  the  whole  ot  the  system,  to  apply  to  coins  the  division  adopted 
lor  weights  and  measures  of  ca|)acity,  for  want  of  vshicii  we  deviate  from 
the  decimal  system  and  the  intention  of  law  is  disregarded. 

Kvery  one  sees,  in  tact,  that  40  francs  do  not  divide  100  more  than  4 di- 
vides 10  ; that  23  , also,  is  not  a decimal  divisor,  for  it  is  only  2 V->  iii  rela- 
tion to  10,  unit  immediatelv  interior,  and  relation  to  1()0  unit  imme- 
diately superior. 

Suit  is  lor  23  centimes  in  relation  to  1 decime  . to  1 franc.  These  num- 
beis , as  div  isors  of  1 00  or  of  1 , return  to  tin*  l)inary  system  which  generates 
unexact  fractions.  Now , tlie  binary  division  being  completely  rejected  by  the 
lavyof  Julv,  4 1837,  why  should  it  be  left  to  rej)ioduce  itself  in  coins? 

lo  be  C()nsistent  vvith  the  decimal  system  and  thus  to  connect  the  coins 
willi  lhe  divisions  ol  10,  so  tha(  the  absolute  monetarv  unit  and  every  one 
of  its  multiple  miits  be  expressed , laws  and  ordinances  have  modified  the 

law  of  Germinal  7,  an.  \i,  and  have  established  as  ibllows  the  divisions  of  our 
coins  : 

I centime.  lOcentiiiK's.  1 (Vane  , 10  francs,  1 00  francs  (1) , 

'1  he  double  of  which  is  ; 

2ct'Mlimes,  20  centimes.  2 fraiics  20  francs, 

(1i  Tlio  coinugt'  of  (he  100  francs  pieces  was  autiionzed  bv  an  ordinance  of  lhe  month 
of  novcniber  lS"o 


• A 
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And  the  lialf  : 

5 coiUiiiK's,  7)0  cenliincs,  5 francs,  50  francs  (1). 
ri>e  piece  of  1 centime  has  no  half,  that  of  100  francs  has  no  double. 
Kroni  purely  monetary  considerations,  the  pieces  of  100  franc.s  and  of 
50  francs  have  not  been  struk.  The  piece  of  50  francs  is  yet  current ; bill  the 
eoinage  of  it  has  long  time  since  been  discontinued. 

The  coin  currency  in  France  is,  thus,  composed  at  present  : 


F(rr  gold , 
silver, 
— bronze , 


of  pieces  of . . . . 


20  fr.  and  of  10  fr. 

5 fr.,  2 fr.,  1 fr.,  50  c..  20  c, 
1 0 c.,  5 c.,  2 c.,  1 c. 


coins  completely  decimal. 

.Allow  me,  my  dear  Sir,  lo  notice  here  a few  small  errors,  without  any 
importance,  which  have  glid('d  into  Mr  Silhermann’s  remarkable  report  on 
the  metrical  weights  and  measures  .sent  lo  the  Ciovermnent  of  the  Tniled 
States  of  .America,  which  rej)ort  you  have  been  pleased  to  rommuiiicale 
lo  me. 

Naturally,  in  my  cliaracter  of  a mint  olTicer.  1 was  obliged  to  pay 
great  altenlion  to  tlie cliapter  of  lliat  report  relative  lo  coins,  and  I liave  no‘- 
liced,  on  one|  side,  llial  Mr  Silhei’inann  , relying  upon  an  ancient  and  re- 
pealed legislation , liad  given,  lo  certain  of  oiir  coins,  unexact  standards, 
allowances  and  diameters. 

In  order  to  rectify  tliese  sliglil  errors,  1 add  lo  tliese  notes  a svnoptical 
table  containing  all  lhe  neces.sary  informalion  on  the  fabrication  of  french 
coins. 

On  the  other  liand.  in  liie  column  of  observations  of  tlie  1st  lalile  of  tlie 
cliapter  already  noticed.  Mr  Silliermann expresses  tlie  opinion  tliat,  according 
lo  the  diameter  of  tlie  jiieces  , put  end  lo  end  . the  length  of  tlie  metre  is  to 
he  found.  If  a romparison  similar  lo  that  de.scribcd  by  Mr  Silhermann  was 
|)ossible  formei'ly,  it  would  he  destroyed  to  day  by  the  difference  resulting 
from  the  letters  upon  the  edge  of  the  coins  which'  are  in  relief  on  a great 
number  of  our  coins,  while  they  were  sunken  when  the  coiilingencv  of  the 
relation  with  lhe  metre  was  established. 

I darehelie\e,  my  dear  Mr  Aattemare,  that  .Mr  Silhermann  will  see  no 
raptiousness  in  the  very  modest  observations  I took  upon  mvself  lo  make 
on  so  small  a portion  of  his  remarkable  work.  ITaclical  men  are  midonhledh 
the  last  that  w ould  givi'  credit  lo  the  slightest  error. 

I come  now  to  the  informalion  you  havi'  been  pleasi'd  to  ask  me  on  onr 
monetary  organisation. 

Fiibrication  of  coins.  — France  has  adopted  for  IIk*  fabrication  of  its  coins 
the  system  of  contract. 

This  fabrication  is  entrusted,  under  the  coiilroll  and  supervision  of  State  . 
to  contractors  invested  w ith  the  title  of  direrlors  of  the  fabrication. 

The  expenses  allowed  to  these  contractors,  expenses  horn  bv  the  owners 
of  the  metals  coined,  are  regulated  as  follows: 

1 fr.  50  c.  by  kilog.  of  silveral  OOO  'lOtlt)'* 

^f'd  h 1)  — of  gold  at  the  same  standard. 


l'  Till'  I'oiniigt'  (if  the  .Mlfraiifs  |iicci'  has  iint  lioi'ii  yet  ciiarteil 
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In  consideration  of  the  sum  thus  retained  , the 
are  charf^ed  with  all  the  expense  of  the  contract 
men,  the  replacement  and  keeping  of  all  tlie  me 
They  have  likewise  to  pay  for  the  stamps,  I 
tion  and  the  verilication  of  the  pieces  coined  and 
The  directors  of  the  fabrication  are,  besides  , ( 
any  increase  of  expenses,  in  divisions  of  the  5 t 
of  the  amount  of  the  fabrication  of  silver,  say  25 
These  25,000  francs  art‘  thus  divided  : 


directors  of  the  fabrication 
, such  as  the  pay  of  work- 
inetary  furniture, 
he  weighing,  the  calcula- 
put  in  circulation, 
tbliged  to  furnish  , without 
rancs  piece  , the  fourtieth 
000  francs  per  million. 


5,000  fr. 

in  pieces  of 

2fr. 

))  c. 

12,000 

— of 

1 

)> 

fi,250 

— of 

)) 

50 

1,250 

— of 

)) 

20 

25,000  fr. 


One  tenth  of  the  fabrication  of  gold  must  be  in  10  francs  pieces. 

There  exist  in  France  7 mints  , viz.  : 

At  Paris , 

Rouen  , 

Lyon, 

Bordeaux, 

Strasbourg, 

Marseille , 

Lille. 

CoutrolL  — The  controll  and  superintendence  of  the  fabrication  of  coins 
are  entrusted  to  an  administration  designated  under  the  title  ol  commission  of 
ihe  coins  ami  medals^  This  commission  is  composed  of  three  members,  one 
president  and  two  commissaries  general. 

Their  functions  consist  in  : 

1*"  Deciding  the  standard  and  weights  of  the  coins  fabricated  eind  super- 
intending, all  oxer  France,  the  execution  of  the  monetary  laws,  the  fabri- 
cation of  coins  and  the  assay  of  gold  and  silver  fabrics,  etc. , etc.  ; 

2®  Superintending  the  operations  of  all  Ihe  ofiicers  of  the  mints. 

They  propose  the  tariffs  determining  the  standard  according  to  which  the 
coinsand  gold  and  silver  metals  are  received  in  the  mints.  They  orckr  the 
assay  of  foreign  coins  recently  fabricated  , etc.,  etc. 

According  to  an  ordinance  of  1832,  they  superintend  the  fabrication  of 
medals,  the  tariffs  of  xvhich  they  propose,  and  they  authorize  their  delivery 
and  sale. 

They  are  also  charged  with  a controll  over  Ihe  fabrication  of  plates  and 
the  printingof  postage  stamps,  bank  notes  and  playing  cards. 

The  commission  of  coins  and  medals  is  under  tlie  authority  of  the  finance 
department. 

There  are  attached  to  it  : 

I""  A bureau  of  assay  crnnposed  of  a verifier  . two  assayers  and  a depulx 
assayer  ; 

2“  An  engraver  general  and  two  deputies  engravers; 

3*^  A controller  for  the  fabrication  of  coins  and  stamps  ; 
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ihere  are  in  each  of  the  mints,  besides  the  director  of  the  fabrication 

1°  A commissary,  superintendent; 

2“  A controller  for  change  ; 

3°  A controller  for  coining; 

A clerk. 

All  the  ofiicers  and  agents  charged  with  thecontrolland  superintendence  of 
the  fabrication  of  coins,  receive  a fixed  salary  charged  to  the  public  trea- 
sury. 

Laws  and  regulations,  determining  the  functions  of  these  various  officers, 
offei’  suflicient  guai-antees  for  the  proper  execution  of  our  national  coins. 

Here,  my  dear  Mr  Vattemare,  the  notes  you  have  asked  me  conclude;  they 
will  perhaps  be  useful  to  you  for  comprising  their  substance  in  the  report  you 
are  preparing ; I ardently  hope  they  may  suffice  to  the  work  of  devotion  and 
patriotism  you  have  undertaken.  Persevere  in  that  path,  my  dearSii*,  in 
endeavouring  to  make  universal  a system  which  is  one  of  the  glories  of 
France.  Already  in  its  application  to  coins,  it  has  had  numerous  imitators, 
not  only  by  the  adoption  of  the  standard  of  our  coins,  of  their  decimal  divi- 
sions , of  thbir  value,  but  of  our  monetary  organisation.  Belgium,  Piedmont. 
Switzerland,  Spain  fiave  entered  this  path.  Our  coins  circulate  in  those  va- 
rious countries  as  in  France,  and  likewise  in  Germanv  and  in  a part  of 
America. 

Certainly,  according  to  the  specimens  you  have  presented  to  ourmonetarx 
museum  in  the  name  of  the  United  States,  the  American  Government  has 
nothing  to  envy  to  any  people  of  old  Europe  in  relation  to  the  beauty  of 
the  stamps  of  their  coins;  but  this  is  not  enough,  and  tlie  day  when'tlie 
United  States  will  have  decidedly  adopted  the  decimal  system  and  inscribed 
in  their  laws  that : live  gramms'of  silver  at  the  standard  of  7,^  of  lineness 
constitute  the  monetary  unit,  they  will  have  eiilargt'd  the  circle  of  interna- 
tional exchanges,  and  resolved  the  great  question  of  an  universal  coinage. 

I remain,  etc. 

(Signed)  B.  Dcium). 
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longing  to  Mr  Silliermann’s  Report. 
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5 » Legal  Excess  Deficit 

rt  weight.  allowed  allownl 


fr.  c.  fr.  r.  millim.  gr  gr.  gr  | 

^ 20  00  19  IHl  21  V>:'}  O.ijlO  0,  4015  0,1787 

i 10  00’  0 98  17  510  5,2258  5,22225  5,21955 


5 00  4 90  55 


I 2 00  1 98  50  27 

1 00  0 99  25  25 

5 j 

/ 0 50  0 iO  02  IS 


0 50  0 iO  02  IS  100 

0 20j  0 19  S5  15  1,000 

I 

0 lOl  n 50  100 


2T>,075  21,925 

10,050  9,9:>0 

5,025  i,975 

2,5175  2,1815 

1,010  9,990 


I*  The  me 


.'ll  for  tiie  fabrication  of  the  bronze  coins  is  sup-  5 
plied  by  State  to  the  Directors  ^ 


^ 0 05 
^ 0 02 


50  100 

25  200 

20  '*Oi} 

15  1,000 


10,100 

5.050 

2.050 
1,015 


9,90(t 
4,9:;o  / 
1,070  ^ 
0,985 


H 


liCgislatlon. 

fi.  Tariffs  annexed  lo  lli<*  Law  of  Prairial,  17,  an  xi,  and  lo  the  Decree  of  September,  15, 1819. 

b.  Law  of  Cerniinal,  7,  an  xi.  — Decree  of  ^lay.  5,  1818.—  Addition  lo  Ihe  programme  of  the  Compclition  of 

April,  18,  1818. 

c.  Law  of  Germinal,  7,  an  xi.  — Decree  of  May,  5,  1848, 

>1.  Id.  Decree  of  Ma\%  22,  1849.  a 

e.  Instruction  of  Ihe  Commission,  December,  51,"  1849.  \ 

/.  Law  of  Germinal,  7.  an  XI,  and  of  September,  15,  1849.  I 


{*)  This  fabrication  has  been  ordered  by  a law  of  May,  6,  1852. 

(**)  The  composition  of  thi*  .'illoyag'*  of  bronze  coins  is  determined  as  follows 

95  parts  of  pure  copper 
4 — tin 

1 — zinc 


11)0 


I.EGAI.  SIANnAIU) 


TABl.E 

OF  FRENCH  COINS. 


COMMISSIO.V 

OF 

COINS  AMI  MEDALS. 


AI.LOWANCE 


'2  mill.' 
from 
898 
to 
902. 


SPECIMENS 

nE:>rcTED  i (iom  pick  imiM 


n EIGHT 


Right 


Strong. 


Light 


gr.  .milligr. 
2 ' 12,50 

I ’ 

2 ' C,25 


50 


19,55  48 


gr- 

58,79 


gr. 

58,65 


19,3935  I 19,316 


10 


10 


(***)  The  allowance  of  standard  excess  and  deficit  is  of  1 hundreth  for  copper,  of  1/2  hundreth  for  other  metals. 

{****)  The  allowance  of  weight  strong  or  light  is  1 per  0/0  for  the  pieces  of  5 and  10  centimes,  and  1 1/2  per  0/0  for  the  pieces 
of  1 and  2 centimes. 

(****♦)  The  bushes  may  be  made  by  the  F.rgravor  general  or  by  the  Director 


Legilsltttlon. 

g.  Deliberation  of  the  Commission  of  April,  15,  1848 
'h.  Id.  of  March,  10,  1852. 

i.  Deliberation  of  March,  10,  1852.  — The  price  of  the  broken  bushes  has  been  placed  to  the  Directors'  charge 
by  deliberation  of  December,  50,  1844.  That  of  the  grooved  bushes  is  regulated  by  private  agreement 
between  the  Directors  and  the  Engravor  general 
Deliberation  of  the  Commission  of  January.  10.  1851. 
k.  Ordinance  of  Francis  the  1st,  January,  14.  1.559. 


liuIJrfw  i/r  At  Jhr/f'//  i^'Kncoiu'u^emett/ ,S  l)A  i\Pf4o2 


/y./.v,; 


hn^*^ Lam0ttr/w,i'w  *f^i7rtut  tif  JitutoHuLr , n,J*aru  ■ ^ 
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